RESEAR 


Startin 


Sirvene blades bend 1750 r.p.m. 


but never break, never take 


Hypro Engineering, manufacturer pumps for farm, 
home and industrial use, needed better transfer pump 
impeller. When they came Sirvene they asked, 
you compound and mold impeller that will 
tolerate extreme blade 1750 times minute 
and resist ‘setting’ during long inoperative periods, and 
still meet our standards for service Compounding 
achieve resistance 160°F. over wide range 
mild acids, brines, detergents, oils and liquid fertilizers 
was relatively simple. The real problem was molding. 


Sirvene engineers knew that conventional methods 


would not assure the required flex strength. They also 
knew the molding technique that went 
work, Test runs this Sirvene impeller proved out the 
technique and the part was approved for production. 
states Mr. Cook, President 
problem since. When you need flexible molded part, 


was five years 


call C/R Sirvene engineers. Their experience and 


facilities are unmatched.” 


Write for) ur copy of the new b 


CHICAGO RAWHIDE MANUFACTURING COMPANY 
1237 ELSTON AVENUE CHICAGO 22, ILLINOIS 


Offices in 55 prin 


In Canada: Manufactured and Distributed by Chicag 


[ t Rawhide Mfg. C f Canada, ltd., 
Brantford, Ontor Export Sales: Geon Internat r 


Corp., Great Neck, New York. 
Other C/R Products: C/R Shaft and End Face Seals Sirvis-Conpor mechanical 
leather cups, packings, boots ¢ C/R Non-metallic Gears 


What? Homburg 


Unlikely? Yes—most men will continue give 
the top their pet fedora push 
the fist when they buy back from the hat check 
girl. But this little flight into fancy does give 
chance show cylinder with split personality 


Maybe you have serious 
problem that the Ross 4-way, 
valve can solve 


The same idea cylinder advance and retreat put 
very real and valuable use many machines today. 
Perhaps you, too, have application where one valve 
controlling pressures will production costs. 
Contact your nearby Ross Service Engineer write 
for details the 4-way, 5-port valve. 


Combining engineering with ingenuity 
for better air control 


OPERATING VALVE CO. 


114 East Golden Gate Detroit Michigan 
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Unlikely?...Yes, but... 


... able advance softly, then retreat quickly 
get the next hat into position without waste 
It’s made possible with Ross 4-way, 5-port 
valve that provides different pressure for each 
side the 


LOW 
PRESSURE 


HIGH 
PRESSURE 


EXHAUST 


Solenoid energized, creaser descends 
Solenoid de-energized, creaser rises quickly. 
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congestion. handle the ten 
million cars year which now funnel onto the 
3-lane Carquinez Bridge, (right) the State 
California building this second bridge connect- 


ing the San Francisco Bay area and the Sacra- 
mento Valley. Use nickel-containing USS “T-1” 
Steel critical truss members has simplified de- 
sign...reduced unnecessary money. 


tale two bridges 
$800,000 saving 


Twins? Almost. 

But there are two differences. The 
span the right years old. Her 
Sister brand new. 

Another big difference their 
construction materials. The most 
highly stressed truss members the 
new bridge are USS 
high yield strength constructional 
alloy steel containing nickel. 

produced United States 
Steel Corporation, has nearly three 


times the yield strength structural 
carbon steel. least four times 
resistant atmospheric corrosion. 
And can welded with relative 
ease. 

reduces weight and simplifies 
design. 

According computations the 
State California, Steel will 
Save approximately $800,000 con- 
struction costs. 

Are you looking for weight saving 


added corrosion resistance 
dependable strength? al- 
loyed steel may just what’s needed 
improve whatever you’re making 
building. Let help you find out. 
Here Inco, you can get counsel and 
data based years specialized ex- 
perience with alloys containing 
nickel. 


United States Stee! Corporation T.1'' Steel is produced by United 
* Stee! Corporation and its licensee, the Lukens Steel Company. 


The International Nickel Company, Inc. 


is registered trademark of 


NICKEL ALLOYS PERFORM BETTER, LONGER 


Product Engineering 


-March 1958 


Product Engineering 


THE McGRAW-HILL MAGAZINE DESIGN, RESEARCH AND DEVELOPMENT 


MARCH 1958 Vol. 29, No. 


New Nylon Clads Sleeve Bearings Penney and Coll 


I it i il 

Linear Programming Can Easy Math Hadley, Massachusetts Institute Technol 
Author sl how the answet in | harted l 
paper and ple arithmet 
type | dnt 1 tra 1 ata 


Which Finish for Zine Die Ray Stricklen, Allied Research Product 


q rality on th uish t th irt id 
Design Features New Products 62... programs assembly; lathe cuts spirals; red 
speeds product test-ring fa casting 1 hi 
air; fork lift works like elephant 

Following his textbook cams, the 

from each. Phot trat 

+} 


| a | chin here th ire tak VOTK away f tl t 
Controlled Acceleration Devices Sterling Electric Mot 
Here are answers when the probl 
h | ial ad ta ted 1 
DESIGN FILE 
Fastener Checklist 82... 
When 
been 
\ stream] ] + i] 
Interesting Note New Components, Materials. 
Developments Catalogs and Bulletins 114 
Design Abstracts 


the greatest pool information 
vibration and shock control today available 
through the Research, Engineering, and Pro- 
duction men Their wide scope 
knowledge and extensive experience with 
methods, materials, and design have made them 
the recognized leader producing vibration 
and shock control products. 

Design engineers with problems this field 
will find exceptional cooperation and authori- 
tative answers contacting the nearest 
Field Engineer the Main Office, Erie, Pa. 


way solve vibration problem 


designers 
and producers 
bonded 
rubber 
FIELD ENGINEERING OFFICES 
ATLANTA, GEORGIA - CEdar 7 -1123 DAYTON, OHIO - BAidwin 4-8871 
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DALLAS, TEXAS - Riverside 1 - 3392 NEW YORK, N. Y. - Circle 7-3326 


PHILADELPHIA, PA. - PEnnypacker 5 -3559 
“In Canada — Railway & Power Engineering Corporation Limited” 


LORD MANUFACTURING COMPANY ERIE, PA. 


“Use Reader Service Card For More Information” Product Engineering March 1958 


| | | 
LF; 
| 
, 
: 
a 


ALBERT HAUPTLI publisher 


ELMER J TANGERMAN editor 
ROBERT W CARSON managing editor 


PAUL N ANDERSON associate editor 
ROBERT E ABBOTT associate editor 
JOHN KOLB associote editor 
NICHOLAS CHIRONIS associate editor 
RICHARD M KOFF associate editor 
HENRY E COOK, JR associate editor 
FORD R PARK associate editor 
ROBERT S PRENTISS associate editor 
ANNESTA R GARDNER associate editor 
WILLIAM GILMAN associate editor 
FRANKLIN D YEAPLE associate editor 


JOSEPH J KELLEHER assistant editor 
BENEDICT A LEERBURGER, JR assistant editor 
DOUGLAS C GREENWOOD assistant editor 
PHYLLIS B SWEED assistant editor 

DONALD G PICINICH assistant editor 

DORA K MERRIS assistant editor 

HERBERT KEE assistant editor 

ALAN CORNERETTO assistant editor 
CHARLES J LYNCH assistant editor 


FELIX GIORDANO Detroit 
SETH PAYNE Washington 
JACK MEYER Los Angeles 


RICHARD E ROOMAN ort director 
E LOADER asst art director 
ANGELA M GIACIN assistant 


NORMA J VAN NESS production supervisor 
LILLIAN M WITHAM assistant 


JOSEPH KERR consulting editor 
ROBERT E BRUCKNER consulting editor 


DEXTER KEEZER director economics dept 
GEORGE B BRYANT, JR Washington 
DONALD MacDONALD Detroit 
WILLIAM G MELDRUM Cleveland 
MARGARET RALSTON San Francisco 
JOHN SHINN Los Angeles 
MICHAEL J MURPHY Los Angeles 
CHARLES T DIXON, JR Atlanta 
KEMP ANDERSON, JR 
JOHN WILHELM editor, world news 
JOHN TUNSTALL Londen 
RICHARD MARBOIS Paris 
RICHARD A LAWRENCE Milon 
RAYMOND SHAH Zurich 
PETER WEAVER Rio de Janeiro 
SILKE BRUECKLER Bonn 
DAN KURZMAN Tokyo 
JOHN H KEARNEY Mexico City 


STANLEY J ALLING associate publisher 

PHILIP G WEATHERBY advertising sales manager 
P F PRITCHARD manager, market research 
ROBERT C MATTOON circulation manager 

C C KANE reader service manager 

RUSSELL T DOUGLAS business manager 


Product Engineering 
McGRAW-HILL PUBLICATION 


March 3, 1958 Vol. 29. No. 9 


PRODUCT a is published weekly, with 
an additional Design rest in t 


McGraw-Hill Publishir H Graw 
1860-1948), Founder. PU BLICATION ‘OFFICE 
North Broadway, Alb: pa y i, . Y¥. See panel right for 
directions regarding ubscrip He on or change in address 


EXECUTIVE, EDITORIAL CIRCULATION and ADVER- 
TISING OFFICES: 330 W. 42nd St.. New York 36, N. Y 


ecutive Vice-President 
t Vice-President 
Vie e-President 


nsultants a e 
ngineered products. Position and company 
must be indicated on subscription orders 
Send 4 address shown in box at right 


Second. class mail pri 
© Copyr 


Color for Coal 


Coal mining has long been one 
the most hazardous 
occupations—so much that 
young men have been unwilling 
enter it. recent vears, 
have met the labor and 
lems such techniques 
and automatic mining. Although 
the bituminous labor force has 
clined from 462,000 200,000 
the last vears, output per man 
has more than doubled. major 
credit due continuous 
like that pictured our cover. 
one made Goodman 
Mfg. Co., Chicago, 


units, geared together and equipped with bit filled cutt 
center pilot, and center burster, cut the coal 
cutter chain top ind bottom cuts free the 
coal and widens the path the bottom can 
cut wide flat top for bracing desired. Coal drops down 
bottom, pus the center throat the convevor 
tors the rotating arms. machine cuts and load 
coal per hour, can cut in. per Arms rotate 
But 4-color pictures are coal mine. 
color black. bright machine becomes coated with 
dust few hours. Flash floodlights for 
igainst the black. tried pictures, but thev had col 
asked Art Director Dick Rooman paint the ene 
technically accurate, and the color pleasing 
Zinc Goes Modern 
Several vears before the birth of Christ, the Gr 

geographer, Strabo, wrote ore “which vhen 
and when heated furnaces with carth dist 
was perhaps the writing about 
Evidence that zinc was known before Strabo 
brass coins, early Chinese 
bracelets found the ruins Cameros which 
around 500 

} 


vears after scientists and 
the metal. Sir Humphry Davy, then witl 


nected strips zinc the sheathing wooden-hulled ship 


(Continued page 
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List 


*$18.50 the list price 
for the 14” port size and 
$19.50 for the less 
usual quantity discounts. 


MORE 
AIR VALVE 
TROUBLES 


FROM DIRT CORROSION 


(AND WITHOUT COSTLY FILTERS AND 


LOW HANDLE LOAD 
(ONLY 12 LBS. FOR 2” VALVE 
RATED 


90° TURN HANDLE 
POSITIVE STOPS 
EXTREME POSITIONS. 


DETENT STOP IN CENTER 
(OPEN CENTER OR CLOSED CENTER 
FLOW PATTERNS.) 


STAINLESS CONSTRUCTION 
THROUGHOUT 


LARGE BALL THRUST BEARING 
Important Low initial cost. All components are FOR EASY OPERATION. 
Savings Need oilers and corrosion resistant. 
(time and 


materials savings). 


LEAK-PROOF DESIGN 


Low Sealing qualities Wear compensating 
Maintenance not diminish with design. 


continued use. 


This new four-way valve series comes pipe sizes from 


Servic ite Maintenance arely sealing members. 
any preferred special high pressure connection. will 
disturbing plumbing. withstand surges 15,000 without damage 
the valve's sealing qualities. designed for burst 
pressure 30,000 
Not Critical scoring binding Flow through 
Dirt (As with spool port port leakage occurs the detented positions 
poppet designs. Sealing surfaces remain because the exclusive design. 
; In constant intimate 
Long, maintenance-free service assured because the 
optically flat metal metal sealing surfaces the seal- 
ing rings and mating rotor faces are protected stayin 
yiind INO If é Or apping action a pe 
port leakage.) operation. center the never across sealing surfaces 
(as conventional valve design). Sealing qualities actu- 


Ask for bulletin 2801-7. ally improve the self aligning lap them- 


selves more perfect fit with each valve operation. 
Foot operated models with 


without spring return reverse course, there external shaft leakage, because 
> > . 

center are $24.50 list for the pressure confined the flow passages. 

the and $25.50 for the 

valve less quantity discounts. This highly successful principle extreme pressure control 


fully described bulletin BVM-2. 
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BARKSDALE VALVES BARKSDALE 


This was the first time zinc was used for cathodic protec- 
tion. Since, has found extensive application not only 
the protection ship hulls but galvanizing and die 
castings. The Edsel, for example, wears zinc per 
car trim alone. coat zinc can sometimes 
expensive, difficult operation. The article page 
shows how can done inexpensively. 


Ants the Move 


have all, some time, watched ant wending 
his way along path carrying crumb bread over 
picnic blanket. have seldom given the little fellow 
more than passing thought. Who would ever think 
that those few uninvited ants your picnic may represent 
scouting party for the whole colony? 

Although the porting that 
bread crumb not involved the problems dis- 
cussed page 55, for the ant represents carrying 
nearly twice his own weight. 

Trails are established soon one their scouts 
finds your picnic blanket. Somehow, the ant becomes 
xcited, its abdomen and through gland openings 
leaves distinct odor trail back the home base. Before 
long the colony moves and shares your lunch. 

network communications devel yped ants 
messages and also have the ability handle situation 
like soldiers maneuvers. The ants not only have 
scouts but break their forces into divisions. Behind the 
main forces move supplies, reinforcement 


burial crew. 


ind even 


one species ant, the Ecitons, who have 


transportation problem. They move swarms, eating 
they go. Their logistics are simple—eat everything edible, 
then gather swarm for the night; comes the dawn. 


keep eating. 


Roar, 
Lion, 
Roar 


recent press gathering usher the Motor 
Boat Show, met fellow who has found amazing 
application for his tape recorder. told that 
keeps hi-fi speaker locked his office closet, then when 
unwanted salesman enters, the executive presses the 


} 
start button his recorder. From the closet comes first 
cise his claws the closet door. While the salesman 


breaks out cold sweat, our friend calmly asks him 
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please open the closet door because Bruno wat 
lunch. this point, terrifying roar shakes the pla 
and the salesman makes hurried exit. 

are over thousand applications for magnetic 
tapes. All provide simplified way record data—be 


lion cries classical music. Another method recording 
the punched tape. Here again data can recorded 
and stored for future use. page 66, the design story 


punched tape that programs assembly operations 
presented. 

The taping animal sounds mushrooming. Sin 
animals, insects and even fishes all communicate 
sound, the zoologist’s job now requires 
tape recorders. fact, recent conference Pennsyl- 
State University discussed that problem. The 
ological Acoustics. 


And 
Mighty 
Nation 
Fell 


science advances its current rapid rate, may 
time pause and inquire whether man’s ability 
communicate with man has been able maintain the 
pace. happens that the language most scien 
universal mathematical symbolism. That 
fortunate. But the art conveying concepts word 
symbols still the dark ages. 

About 300 B.C., Darius III, King Persi 
serious dilemma. Outside the walls Gaugamela 
were the armies Alexander the Great. Within, King 
Darius had decide between surrender battle. 
could defeat the legions Alexander would rise the 
pinnacle empire; defeat meant death. was the 
custom, the king sought advice from the court thsayer. 


} 


jas 


The sage’s answer showed the fallibility the 
vet was true. “When Darius meets Alexander, 
will Darius, that nation” could 
only mean the empire Alexander—It ily, Africa, Syria 
and Asia Minor. The battle \lexand 
added the great Persian nation his domain and kept 
right marching. 

Interpreting the written word nfusing today 
has always been. How many international squabbles 
have ensued because one word was misunderstood? 
just important learn how issue orders, reports and 
article page puts forth few hints 
hat may make the problem conveying ideas little 


Problem-Solving Products from Republic 


TITANIUM HEMISPHERES ARE STRONG, LIGHTWEIGHT, 
Dery CORROSION BELOW —150°C. They are used 
highly specialized aeronautical applications calling for 
high strength, light weight, and resistance the severe 
corrosive action liquefied gases severe sub-zero 
temperatures. 

Alloy Products Corporation, Waukesha, Wisconsin, 
utilizes three major advantages commercially pure 
Republic Titanium, Type RS-70, meeting these 
requirements: 

Titanium reduces weight without sacrifice strength 
safety. fact, titanium offers the highest strength- 
to-weight ratio construction materials, 


This exceptionally high-strength property enables 
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SAVE WEIGHT, FIGHT CORROSION, 
STRENGTH AND TOUGHNESS 


this product withstand burst pressures excess 
2,000 Ibs. psi. 


Titanium’s extremely high corrosion-resistant prop- 
erties defy the corrosive action which the units are 
constantly exposed. 


The entire fabricating operation performed without 
difficulty and with little change procedure com- 
pared other materials. Fabricating steps include 
drawing, trimming, piercing, extruding, and welding. 


Does this application Republic Titanium generate 
idea for your product that needs strong, light- 
weight and corrosion-resistant? Republic Metallurgists 
are ready help you apply titanium’s advantages now. 
This service confidential and without obligation. 
Mail coupon today for more information. 
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STRENGTH AND SAFETY MISSILE jig and fixture assemblies provided 
square carbon steel mechanical tubing. used because 
its greater strength-to-weight ratio structural applications. Elimination 
accident-causing sharp edges adds the safety margin. Republic Steel 
and Tubes Engineers will help you design ELECTRUNITE Mechanical Tubing 
into your product speed production, cut costs, save weight, improve 
product performance. Mail coupon. 


TOUGHNESS, HIGH STRENGTH-TO-WEIGHT RATIO, resistance to heat 
and corrosion are advantages ENDURO Stainless designed into 
both structural and operating parts supersonic Convair F-102A. ENDURO 
made for flight both and civilian aircraft. Its outstanding 
combination properties offers almost unlimited freedom design and 
application. Republic will help you apply best advantage. Write us. 


MAXIMUM RESISTANCE TO FATIGUE, strength 
and toughness are provided Republic Alloy 
Steel landing-gear struts North 
F-100. The struts are made Bendix Aviation 
Corporation. Bendix and Republic metallur- 
gists, working closely with North American 
engineers, developed new grade alloy 
steel meet exacting requirements the 
strut’s inner and outer cylinders. It has a 
strength range 220,000—240,000 psi and 
maintains this great strength wide tempera- 
ture extremes. Republic Alloy Metallurgists are 
available help with your projects. 


STEEL 
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REPUBLIC STEEL CORPORATION 
DEPT. C-5123 
3150 EAST 45th STREET CLEVELAND 27, OHIO 


Send more information on 
Stainless Steel 
Alloy Steel 


Titanium 
Mechanical Tubing 


Name Tithe 


Company 


Address 
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Now 
all-around pressure-tight seal for 


hinged-cover transit cases with 


LINK-LOCK and HINGE-LOCK 


LINK-LOCK 


Two HINGE-LOCK and two LINK-LOCK Fasteners provide all-around sealing pressure 
this container manufactured for the U.S. Navy the Bonded Structures Division, 
Swedlow Plastics Company. 


The new Simmons HINGE-LOCK, used combination with LINK-LOCK, 
provides even, pressure-tight seal equipment containers and transit 
cases with hinged covers. half-turn applies pressure both types fas- 
teners. When pressure released HINGE-LOCK becomes free-operating 
hinge, and LINK-LOCK disengages permit opening. 

Originally developed Simmons Fastener Corp. for the Engineering 
Department Swedlow Plastics Company, Bonded Structures Division, 
HINGE-LOCK similar principle and appearance LINK-LOCK. Both 
are available light and medium duty sizes matched hardware. LINK- 


LOCK also available higher-capacity, heavy-duty size. 


SEND TODAY for complete data, including dimensions, capacities. Engineer- 


ing service available...Outline your requirements. Samples request. 


Visit Booth 1020, DESIGN ENGINEERING SHOW 
International atre, Chicago, 14-17, 1958 
See our 8 page catal« n Sweet's 1958 nduct Design File 


SIM MONS FASTENER CORPORATION North Broadway, Albany New York 


QUICK-LOCK SPRING-LOCK LINK-LOCK HINGE-LOCK ROTO-LOCK DUAL-LOCK 
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modate the extreme peak loads without los- 
fpm, silent chain drives readily accom- ing their better-than-98% efficiency. 


How LINK-BELT silent chain drives 
survive industry’s roughest requirements 


8 sul 11 ‘ay % 
Would your drives 


a 
like this fractional hp, silent chain 
is always lower in ultimate cost 


applications like these and scores more, other type drive the 
equal Link-Belt silent chain. Ask your nearby Link-Belt office for 
copy comprehensive 88-page Data Book No. 2425. 


SILVERSTREAK SILENT CHAIN DRIVES 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are 


Link-Belt Plants, Sales Offices, Stock Carrying Factory Branch Stores and Distributors All LARGE RATIOS. 
Principal Cities. Export Office: New York 7; Canada, Scarboro (Toronto 13); Australia, Marrick- operates efficiently on extremely short 
ville (Sydney), N.S.W.; South Africa, Springs. Representatives Throughout the World. 14.679-a centers at ratios as high as 10-to-1 


ADVERSE OPERATING CONDITIONS. Heat, LIMITE PACE Easy to assemble in close LONG LIFE This drive is 16 years old 
humidity and cold have little effect quarters, Link-Belt silent chain permits and still going strong. 

Link-Belt silent chain drive performance built-in drives, compact housings many others have lasted twice that long 
Product Engineering March 1958 “Use Reader Service Card For More Information” 


That’s the comment John Fay, Project Engineer, 
Dishwasher Section the Waste King Corporation, 
manufacturers the famous Waste King dishwasher. 
Waste King another the growing list famous appliance and 
equipment manufacturers who look Protectors assure 
trouble free motor operation under any overload condition. 
Manufacturers learned long ago the advantage using 
KLIXON protected motors their motor driven products. 
You, too, can keep motors your equipment products 
working dependably merely specifying Protectors 
your motors when you order them. 
find they reduce maintenance costs, service calls, repairs 
and replacements. The additional cost minor the benefits 
exceptionally worth while both for you and your customers. 


METALS CONTROLS 


Spencer Thermostat Division 


Protectors prevent motor 
burnouts famous 
WASTE KING 
Dishwashers 
“From the start KLIXON Motor Protectors have 


been part our never ending effort make the 
Waste King dishwasher the 


AUTOMATIC RESET PROTECTOR 
Now something NEW 


addition the famous KLIXON 
Protector for single-phase motors, 

you can now get full protection 
engineered into your 3-phase motors with 
single, built-in KLIxon Protector. 

For details write for Bulletin MOPR 


CORPORATION 


3803 Forest Street, Attleboro, Mass. 
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SILVER BRAZING ALLOY 


SHIM BASE METAL 
SILVER BRAZING ALLOY 


COPPER CLAD STAINLESS STEEL 


COPPER FOR BRAZING 


STAINLESS STEEL 


SILVER GOLD 
BRAZING ALLOY 


BASE METAL 


General Plate can supply Here’s how you benefit using these metals 
you with many clad metals 
made specially for brazing 
copper clad stainless steel, metal 
silver brazing alloys, clad 
stainless and non-ferrous 


100% coverage because brazing metal completely wetted parent 


Low assembly costs brazing alloy already preplaced metals 
being joined 


metals. Also, soft solders 
clad nickel and copper. excess brazing metal good appearing joints 
All are made permanently 
ing asolid laver brazing Stronger joints usually require less thickness brazing alloy than 
metal one both when separate brazing foil used 


sides the parent metal 


which can either base, Brazing metals available suit all types heating atmospheres 


precious clad metal. General Plate can furnish you with wide selection metals clad with 


brazing alloys fill your requirements. Write for Bulletins. 


clad metals. General Plate Division 1003 Forest Street, Attleboro, Mass. 


FIELD OFFICES: NEW YORK. CHICAGO, DETROIT. MILWAUKEE. | ANGELES 
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YOURS from the case 


motor man 


Here’s what amounts “super- 
market” variety eight basic types 
polyphase motors, each available 
wide range sizes and with 

rigid resilient ical modification needed. 

But addition wide choice 
that helps you get the motor best 
suited for your application, you get 
scores quality features that pay 
off uninterrupted service, longer 
operating life, lower maintenance 
cost. Every motor designed 
offer ample protection against tem- 
porary overloads voltage drops. 
You get balanced insulation afford 
maximum protection against phase- 
to-phase phase-to-ground break- 
downs during high amp surges. 

All the engineering assistance you 
want need available for design- 
ing motor into your product 
applying standard models. What’s 
more, many models are available 
from stock, both old and current 
NEMA frame sizes. 

For complete details, contact your 
Smith motor man write 
direct. 


GEARMOTORS are also available 
with electrical or mechanical modifications 
meet your specific requirements. 


Through research better way 


ELECTRIC MOTORS 
Tipp City, Ohio 
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Mallory 1000 Metal provides this 70 pound oil well logging assembly with a high resis- 
tance corrosive elements and with superior shielding ability. the insert, these tiny 


pieces were manufactured pressing 


requiring further machining. 


Unique High-Density Alloy 
Solves Space Problems...at Low Cost 


Mallory 1000 Metal extremely versatile, capable not 
only serving both weight and shielding requirements, 
but serving big little shapes with equal ease and 
efficiency. can economically contour-pressed into 
large small, simple complex shapes. 

Mallory 1000 product Mallory’s advanced metal- 
lurgical engineering experience. powder metal 
that can compacted close tolerances and machined 
absolute precision—even high surface finish. Its 
density 16.96 twice that brass steel 
... and far stronger than lead. 


Serving Industry with These Products: 


Vibrators 
Electrochemical Capacitors Mercury and Zinc-Carbon Batteries 
Metallurgical Contacts Special Metals Welding Materials 


Electromechanical Resistors Switches Tuning Devices 


Applications this superior product include damping 
elements, small gyroscope rotors, counter-weights, gamma 
radiation shielding, and other such precision products. 
Take advantage Mallory’s extensive background and 
experience the field special metals. Complete tech- 
nical data and application information Mallory 1000 
may had request. skilled engineering staff stands 
ready serve your consultant, matter how large 
small the part the problem. Write today. 


Expect more from 


For information titanium developments, contact Mallory-Sharon Metals Corp., Niles, Ohio. 
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The latest thing satellites 


says Soviet scientist Yuri Pobedonostev, gas 
filled plastic bag coated with aluminum foil. 
would carry instruments, but would designed 
reflect sunlight and/or radio impulses 
and would provide information atmospheric 
densities, gravitational forces, and other phenomena. 

Another type satelhte, now being designed, 
would carry special equipment stabilize its posi 
tion with reference the earth the sun. Then, 


Epoxy-resin tubing with rare-earth 


being produced experimentally Resdel 
Corp., Rio Grande, Resdel isn’t how 
where the tubing used, but rare earths are known 
have unusual nuclear, optical, and magnetic prop 
erties. Gadolinium, for instance, has the highest 
neutron-absorption any material far tested, and 
being evaluated for reactor shielding and control 
Other rare earths have unusual optical properties; 


that can stand the rough conditions civilian 
well militarv life are the subject 
search industrial and government laboratories 
Under sponsorship the Quartermaster General, 
for instance, National Bureau Standards devel 
ing new methods for testing the impact behavior 
plastics. It’s looking toward development 
well lightweight materials for such ordnance 
items disposable parachutes used deliver mili 


tary equipment and air, and 


Paper from fungi 


may offer increased flame resistance, could help 
solve price well design problems. the Insti 
tute Paper Chemistry Appleton, Wis., paper 
has actually been produced using fungus filaments 
instead wood fibers. 
paper somewhat brittle and proce 
But Van Horm the Institute savs addition 
little wood fiber largely overcomes this 


problem. Furthermore, fungus-fiber sheet 
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++ that 


would get their energy from thermoelectric elemen 
exposed the sun’s rays. variant this 
the Russians are considering model with 
aluminum tube that would serve dipole aerial 


tube could fitted one end with “window 


transparent ultraviolet light, and 
with one that would transmit gamma radiation. 


ticle-counters could installed inside 


oxides 


infrared regions. Another possible application 


the new tubing, Lindsay Chemical 


rare earth oxides) suggests: capacitor diel 


Another new job for rare-earth 
pionecred Allied Resinous Products. It’s 
nating polythylene plastic with oxide (up 

weight), for producing series material 
that look like possible replacements 
ind felt laps now used glass 

arn 

Among the 
th t t relationsh n 1 It tat tl 

nen at high pe 1 t tt t 
means hammer blows weight att 
ne end. Then, through use of reflecting 
high-speed motion picture camera 
calendared under heat and t 


mooth, transparent, and flexible, and Van 


takes printing well 


fungus-fiber process nowh 
percentag fungus fil 
vell miake | t ncered | 
istan vithout changin i 
ist id th could | 


WATCH 


continued 


Canadians close thermal barrier breakthrough? 


Financial Post says they are. reports 
the theory that electric current generated within 
high-speed aircraft might used create electro 
magnetic field that could control the flow gas 
iround the skin, and keep friction-heated air away. 
might, also, help reduce the friction. 


Studies are made with 


Air-curing, flexible silicone foam 


that stands 500 after and 
foamed mold spraved with dual gun, com 
ing soon from Dow-Corning. date has been set 


for commercial introduction; but company engineers 


tunnel” said have reached speeds times 
000 new magneto-driven tunnel expected 
reach “velocities 400 times the speed sound, and 
think least two years ahead the 
this field; but work here progressing fast (PE, Sept. 


the material has passed lab tests, will offer the 
high-temperature advantages the firm’s now 
available rigid form, plus controllable resilience, and 
perhaps other advantages 


Bottom-loading system for gasoline trucks 


under test Mobil the Buffalo 
Company says new self-sealing hose 
ions “like those used for mid-air refueling 
make the Mobil also 


Cold storage improves gasoline 


Engineers Aviation gasoline stored 


Arctic ice pits “not only retains its prop 


but even improved after 
engineers this case were not con 
cucting gasoline studies, but simply storing fuel 


new electrical and electronic devices, bearings, 
and structural components new technology 
inands high performance equipment 
Indium now vital clement con 
struction, also being used new storage batteries 
ind conductive coatings for glass, Vanadium, high 
purity form, rates consideration structural 
terial for aircraft and nuclear reactors, well for 
istors and thermocouples. detailed information 
these and seven other new and unusual metals, 
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Vanadium easy machine, has good strength 
elevated temperatures, plus useful electrical properties. 
Here, Electro Met research scientist shows how the metal 
supplied (consumable electrode, roundels, arc-melted 


ingot), and displays experimental components. 


conducting large-scale tests aluminum transports 
increase and well able stand the 


rigors service 


part their continuing research pro 


gram; but they believe that part the improve 
may stem from the low moisture content that 
results from low and constant temperatures; and 
looks though further research would justified 
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French Engineers Take 


Back Seat 


Their patents find steady customers 
Their metallurgical processes are wide use 


are making bright progress jet-age aviation 


Computer work ranks close 


have 
nomic and political troubles that some 
times impede technological progress 


French may 


but French engineers continue 
the equal any the world. 
developing mass tech 
niques that has US, British and 
man companies steadily buying patent 
And they 


continuing their advances. 


rights show sign 


Here's a 


CVCT\ 


metals, nonmetals, machine tools, 
that 


the high level 


tronics and other areas shows 


METALS 


widely used processes for mak 


ing nickel from low-grade ore, and iron 


chromium with low carbon content 


were developed in So wer 


Labataille and 


sion methods alu 


minum 
reached metric tons, 


greater than 1956. Old blast furnaces 
are being modernized new ones 
built 
quiring new faces and compare 


ably 


biggest the 


Rombas 


furnace, which produces tons 


world. ‘The 


pig iron per day, currently one 
the best equipped Europe. 

steel complex, type new 
Until 
built the interior next iron and 

plant, 


seaport served canals, should 


now, 


coal deposits. new 
make steel more highly com 
petitive than ever the world mat 
ket. 
ing aluminum producer, shows steady 


aluminum fabricating 


March 
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methods. ‘The rolling and extruding 
plant Issiore, built 1951, still 
equipment, including con 
tinuous rolling conveyor, 


metal plates weighing tons 


NONMETALLICS 


competence 


plastics and rubber good that 
nation svnthetic fibers 
Rhovly and Rilsan nylon-like poly 
Demand for French high 


plastics strong, particularly for 


phic nopl ists, 


plasts 


polystyrenes ind ammo 


] 
Soaring applications for poly 


are reflected three new 


built the 


sources 


plants being 


region 


Most important resins 
day are: vinyls mainly for pipe sheath 


electrical apparatus, soil surfacing, 


furniture, packing ind raincoats; pol 


household 


strenes, for insulation, 
ticles 
glass and 
optical items; polyamides, for Rilsan 
ind Nylon; polyethylenes, for elec 
trical 


ind packing materials; 


rvlates, mainly 


construction, 
ind malics, for varnish, enamel and 
paints; for auto parts, ship 
sheet 
ing; aminoplastics for 


trical 


phenoplasts for auto and plane parts, 


hulls, roofing and construction 


apparatus and 
telephone and radio equipment 

the piano maker, has just 
veloped new plastic piano. may 
change music-industry fabrication con 
cepts 


Saint-Gobain 
Compiegne, one the world’s largest, 


factory 


has long been the most important 


enginecring-techniques viewpoint. 


plant has 
glass production line, and 
raw material and storing-mixing unit 


have not hesitat 


natural rubb 


engincers 


applving unique solutions 

problems have come 

Automobile Co. uses rubber line 

most the entire inside its 

One ot the vorld’s most «l 


cars are doors 


cntire ot r 


heavv-vehicl Qe 


side North America going 
Le Havre lo be « mupleted in 5% 
will have productive pacit 
need Standard New 

method 


t to recon cff if t 
specialization, with 
rca n for th 
ch \t | | t 
been to cparat the machine f t 
spindle and its driving shaft 


4 ‘ 


Atar turbo-reactor 
S.N.E.C.M.A 


assembled factory 


I 

MACHINE TOOLS 


Motor 
fabrication line 


up-to-date Brilliancourt factory near Paris 


Renault 


automatically controlled 


years ago. 


than was available 
finishing machines, 0.001 mm. (about 


0.00004 


result, optical 


not uncommon 


ment design has become outstanding 


machine tools feature mod 
power transmission. Newer tools 
have minimum with 


French var 
the quality the best 
transmissions because competition 


iabl powe! 


mect 


Switzerland and 
Germany 

new slick-shde lathe recently 
good example unique drive 
transmission allows 


forward and speeds the 
headstock Rotation imparted 
the spindle clutch, 


which, when activates pow 


erful magnetic brake stop the spin 
dle almost instantly. wide range 
high speeds and positive transmis 
ion torque any these speeds 
illows and 


sintered carbides 


bits 


SOME FRENCH FIRSTS 


manufacture nylon screws. 
this development originat 
ing the their importation was 
restricted because the metric 
method well 


known the US, but just recently 
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presses are being 
the 


OTHER DEVELOPMENTS 


and gas welding are 


common the US, and inert-gas 
welding has been accepted 
adhesives, France has some the 
best plastic glues 

line cngines made are well 
fact, 


motorized 


throughout 


than any other countr 

cars the fourth highest 
the world and third 


the diesels, shipyards expect 
install the largest engine 
the world rated 15,000 


maker 


the state owned S.N.E.C 
M.A. Co., with 
were the first build 


thrust 
the method 


TCVCTSCT, 


license 
another jet 
manufacturer 
that light 
weight engines that powered 
Helicopters the 
record. ‘These engines are licensed 


Continental Motors the US. Rene 
produced the thermo-propulsor, 


designed the low-thrust 


world’s altitude 


ram-jet airplane. ‘The 
gine this aircraft capable 
thrust 
120,000 and offers 


bilities 


for pure speed 


NO. COMPUTER MAKER 


electronics and electrical 
rank 


ments the French second only 


America. now wants 
compete with giants the field 


Paris, 
new computer said outsell 


can cope with any problem scien 


machine 


tific research, the broader technical, 
financial and marketing problems 
business enterprises. Bull also cross- 
with Remington-Rand and 
builds other equipment. 


licensed 


French Company, 
has perfected system converting 


Generale 


radar images television images. 
special tube makes 
radar 


successive Wages 


and thus, for example, reproduce the 
path approaching aircraft. 
image produced clear even 
system has 
successfully used the 


siders superior other systems sug 


lighted room. 


gested date. 

cybernetics expert, Albert 
has just perfected 
tronic typewriter new design called 
the ‘The keys the 
have been replaced with 
plastic plaque containing little copper 
studs that correspond word 
can eliminate the stage 
between dictating and typing the final 
report. With Electrostyle, typists can 
keep with normal 


INTRODUCE NEW CAMERA 


March 1956, Washington 
C., Americans got their first look 
with 


phragm 


created 8-mm camera 
automatically adjusting dia 
Basis the 
that, 


enced luminous field, commands 


camera 


when influ 


microammeter which turn con 
trols the opening diaphragm. 
cidentally, was Frenchman who 
invented Cinemascope. 

One the 


istence 


finest machines 
analyzing the chemical 
content anv material and doing 
quickly the result the efforts 
named Robert Castaing 
X-ravs reflected when 


object being tested bombarded 


velocits 


with electrons. 
tube for radar has 


been sold and telecom 


microwave 


munications receiver the 

techniques are about used 
Japan and India. The French system 
permits cheaper power usage based 
25,000 volts and cycles, and indus 
trial 
lighter gage overhead wire and longet 


frequency. 


distances between 


tions, reducing 


OFFER HYDRAULIC SYSTEM 


When the Citroen 
bile was first presented 1954 one 
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its most unusual features the 
suspension 
method represents one the 
principles the world. 

mining modernization 
programs powered equip- 
ment for loading and digging are sig 
nificant achievements. ‘The techno 
logical and increased through 
the use these machines puts 
among the first production coal 
within the Coal and 
operated 
mechanisms are applied 
feasible manner, ranging from 
some the largest presses 
portable jacks for automobiles 

new French Messicr pump 
will used equip the Orpheus jet 
used for the French and for 
interceptor planes coming 
the NATO program. pump has 
pressure 4000 rpm under normal 
operating conditions. offers con 
siderable security margin and weighs 


What the Autos Want Plastics 


that could most helpful the 
automotive industry include 
metal trim parts could 
replace the wide varicty fastening 
clips and accurate hole cutting body 
pancls 
corrosion should non-dulling, long 
lasting and have 
need for rubber seals that now de 
teriorate because oil 
additives 


ice extensive body solders, should 


just good, less expensive and 
be developed. 


Control—in the pro 


duction plastic parts with 


dppcal 


New plastics that the 
strength thermosets with the 
processing thermoplastics. Also 


some mexpensive plastic s that do not 
change with age, exposure sun and 


other climatic conditions 


Nameplates Speed Info 


New 
sign Engineering Show, Chicago, 
14-15, will spared the drudgery 


Out inquiry cards for product 
information. Clapp and Poliak, 
ducer the exhibit, distributing 


ind will equip booths with machine 


print plate information inquiry 


blanks 
Nameplates can obtained 
from Clapp Poliak, 341 Madison 
Ave... New York eT. or at the Sh 


Electronics Gives Back Speech 


teamed with 
engineering, has produced 
clectronic 6-0z device that 
reproduces voice tones lost through 
surgical removal the larynx 

Patients using the new Cooper-Rand 
intelligible tones the normal 90-to 
range immediately after 
laryngectomy. Dr. Herbert 
the Lancaster Penna. Cleft 
Clinic, and Rand Development 
developed the pocket-sized speech aid 
oscillator and 
tone 

oscillator generates frequencies 
normally supplied the vocal chords. 
generator takes the electric signa! 
supplied the oscillator 
into sound. Sound directed into 
the mouth through small plas 
tic tube. Normal lip and tongue 
ment turns frequencies into 
days OT OTC 

Primary purpose the instrument 


give the patient immediate 
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Electronically aided speech 

now possible for the patient who has 
just had his larynx removed. Tones trans- 
mitted mouth are tuned into speech 


ordinary lip and tongue movements 


speech before begins his arduous 
speech lessons. ‘The device 
has readily accessible on-off volum 
ind pitch controls permit 
cration. Among the few sounds that 
formed back the palate 


Dr. Cooper working dental 


ipphance for use 


that would remedy 


scarchers also envisage inst 
LI 
for male patients that would 
} 
ntain sound generat 
juipment, the stem ould 
tub 


4 
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Missiles are Better Than Ever 


tactical missile the 600-mi, 


Martin Matador. 


contractor the new 


radar-guided 
tin 1s prim 
guided 
GM’s 
Immune jamming 


Regulus 


missile to be 


(made 
parkplug diy 
ind similar 


North 


top-secret pro] 


orec has named 
ect for development B-52-carried 
“Hound Dog.” 
the works more advanced 


to-surface mussile, 


to-surface 


which effect will 


urborne 


veloping what the Air Force calls “the 
largest 


built” power the 


motor evel 
IRBM 


lhe rocket motor is supposed to have 


solid prope llant 


its first static test within davs 


] 


ears, according the 


ALMOST FOOLPROOF 


Air claims its new high 


d vstem for detection 
f ballistic muissiles—to cost close to 


ry] 


plex antenna system, 


ind sharp beams designed 
plus probability raid detec 
tion with low false-alarm rate. 
tracking 


tween 


discriminate 
satel 
lites. contracts, valued about 
gomg RCA 
and several other elec 


radar will 
missiles, meteors, and 


are major subs. 


been 


surface-to-surface has 


lifted. ‘The criteria for Army missiles 
will now weight and mobility—in 


other words, the missile 
carried and launched from 
Army will 


motor vehicle, the 


lowed use the missile. solid 
propellant Pershing, now under 


will the first this class. 


velopment 


will have range close 500 
and will the liquid 


propelled Redstone 


NAVY SINGS PRAISES 


from the scien 
project), the 
claims that unmanned earth satel 


space program (aside 


tific Vanguard 


lite can more for its mission than 
for the other two services—as com 
munications navigational aid, 

Russian and 
proaches engines, Defense Dept 
tend 


cngines 


relav, 
Russians 


the 


larger 


US, the 
use more and smaller 

first, 
Ib. the third 
officials said the 


other hand, has favored 


expert 


thrust the 
the second, 40,000 

lop Dept 
has under devel 
more thrust than 
ably the ‘Titan ICBM 

two-fold problem has 
the 
What will used 
can test held? 


pre sum 


t? 
WHO’S DOING WHAT 

Navy 


developing 


Corvus, 
for heavily defended 
ships and land installations. 
Corp., 


tractor; principal 


Dallas, prime con 
Reaction 


ment Co. (guidance), and 


Maxson Corp. 

Cary Multiplier San Gabriel, 
Cal., produces the Gyro and controls 
the Corporal tactical mis 
sile. Grand Central Rocket Co., Red 
lands, Cal., developing 
pellant rocket for the 
touted Nike-Zeus anti-ICBM missile. 
Jet Propulsion Laboratory, Pasadena, 
Cal. and Sperry Gyroscope Co., Salt 


the Army Sergeant, successor 


City, are prime contractors 


have Chemical Corp. solid 
fuel rocket motor. 

the 
much-publicized Polaris 
MIT, 


guidance development; GE, guid 


the over-all missile system): 


ance production and fire control; 
terstate Electronics Corp., 


Product Engineering 


Cal., Instrumentation; and Westing 


house, launcher design 


THE SIDEWINDER STORY 


missile developed 


sidewinder 
government 
run installation, has flock private 
assembling 
making major components: Philco; 
GE; Los Angeles, 
propulsion—metal parts; Hunter Doug 
las, Riverside, propulsion—metal 
parts; Kodak, fuse; Minne 
fuse; Elgin Watch 
Co., fuse; Piano Co., fuse: 
warheads; 
Watch Co., fuse; Beatrice 
Co., Beatrice, Neb., shipping contain 
New 
ark, warhead—metal parts; Elec 
tronics Corp. America, Cambridge, 
infrared guidance; 
tries, Needham, Mass., infrared guid 
Lomb, guidance 
American Machine Foun 
check 


other involving many differ 


Baldwin 


Industries, 


Indus 


Bausch and 
Control; 
guidance 


ance: 


tors 

prime contractor the Air 


surface-launched Bull “diver 


tronic-countermeasure 
out explosive warhead. would 


Ramo ool 


Corp. 


tack 
dridg¢ 
for the Principal subs are 


ground support equipment, and Paul 


Air air-launched diversionary 
missile, Green Boeing Aircraft 
Co. has B-52 
missile. 


contract 
the new 
Ramo-W ooldridge making the elec 
tronics, American Machine Foun 
dry the support equipment, and 
the powerplant. 

Much this information 
data 


news bears significance 


time 
concerning new 
engineers and the general public; the 
latter 
surance from government officials 


requiring more and more as 


garding the program. 


March 


Bits 
and 


Pieces 


first advanced home-study course 
nuclear engineering technology will 


offered this fall CREI Atomics, 


Inc., subsidiary Capital Radio 
Institute, Washington, 

navigational accurate within 
ft. above the ground has 
been developed for land and air use 
the eventual use the Pacific 
Div. Bendix Aviation Corp.; 


pose monitor tactical operations 


MAO MOVING 


China’s 
production for last vear was valued 
$25.76 billion, which 
War has started production 
Brit 


Communist industrial 


than 


2,700 new machine types 
ish 


will deploved during the coming 


range type is mm 


launching from underground being 


vear, and 


advanced 


developed high priority close 


operation with the also 
Kaiser Aluminum 


Chemical Corp. has three new alumi 
num welding techniques: one, 
and dross adds 
the 


2nd, nitrogen replaces inert gas 


argon 


the shielding atmosphere 
low-flow inert gas the contact tube, 
for low aluminum; the 3rd 
low cost code qualitv MIG process for 


LONG RANGE SCIENTIFIC NEED 
eCXCC 


RCA warned against slighting the 
long-range need for expansion the 
nation’s scientific and engineering 
sources while concentrating efforts 
the Russian threat. “It will 
give effective but might 
leave tomorrow with far less that 
worth defending,” said. 

just over claims the first 
the world with completely auto 
matic gear shift such low price. 
March 


Product 


Brainstorming Logic Solve Problems? 


Los 
sessions, known are 
good fun for kindergarten children 
cocktail parties, says Bernard Ben 
but 


they are way solve serious prob 


son the Benson-Lehner Corp., 


lems 
fad now sweeping 
labs, the services, 


and even the universities may 


solution problems, but not 
likely produce the solution, accord 
ing Benson. Brainstorming empha 


headlong rush rather than the 


SIZCS 
gant 
solution that sprouts 
thinking 
Search for the best solution 

savs Benson, cnormou 


the 


careful thinking 


problem, 

individual 

bevond that, cut 

development and construction costs 
lead higher 

\nd national security the 


nuclear physics 


solution problems 


essential national survival 


the process “mental popcorn” 
problem-solving, Mr. Benson suggest 
orderly, logical process find 
brilliant solution, necessary for 
the investigator first sce the total 
picture, define his problem and make 


lution 


can enumerate all 
proaches that could conceivably pro 
vide solution. ‘This function 


requiring imagination and 


logical subdividing 
get the best solution 

ducing good solutions, savs Benson 
We are cttort 


and 


convinced that massive 
rushing blind alleys 
only way solve problems. 
cendiary spread brainstorming 
lead to 


storming executives 


fears, may 


1967 who will 
choose new plant location blind 


spirited game 


donkey 


Balloo 
launched 


Cosmic Rays Studied 


California 


radiation the uppel itm sph 
balloons small Geig 


Instru 


from alti 


counter and radio 
ments information 
tude of 60,000 ft 


would — be undetectable from tl 


where small varia 


ground 


COMING 
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2-6 Gas 
Conference and Exhibit 
Washington, 


3-5 merican Associa 


tion, Annual Electronics Conferen ind 
Statler Hotel, NYC 


12-14 Pressed Metal Institute, Spring 
Meeting, Sheraton-Cadillac 
tel, Detroit, Mich 


Power Dis 
Shoreham Hotel 


17-21 National Association Cor 
rosion Engineers, Annual 
ence and Exhibition, Civic Auditorium 


San Francisco, Calif 


16-21 4th Nuclear Engineering and 
Science Conference, managed American 
ticipation ASME, American 


EVENTS 


| leum | neg Int i il \ 

t it Ch iL 

ference it Statler-Thilt Hot Da 

19-20 
iement Conferer Ss t H 
Boston, 

18-27 International 
ganized Roval Net 

Fair, Ut ht, Netherland 

ociation, Special 
for 


ition, 

Stratford II PI id i, | i 


READER EDITOR 


Growth Zinc 
the Editor 


The the 


under the subject quoted 


writer of two-column artic 
conversa 
with quite correctly, but 
with 


rspe rsed 


quotations 
the 


pinions such 


casual reader would interpret 


orrectly 
following 


entire statement inc 
inating with 
created 


the impression 


research pro 
gram 


implications 


that 


aluminum pub 
licity are frequently subject 


interpretation 


that aluminum 


tings 
] 

lumn implies that zine 


y ilabl 
rican Zinc Institute mdi K 


fic ld 


the automotive 


not available; 
the 
1957 models 


idicates ¢ 


imc 


mav for 
complete accuracy these 
but th 


} 
Is Cieal 


room 


uss1on 


rowth of 


other numbers, 
trend in 


scnt 
with 


pre 
not statements 
that the 
cant 


arguc 


rowth not 
the 


zinc 


any gnih 
substitution 
but 


growing use fot 


from 
for 
result its 


extent 
castings 
rather 


pistons, 


wheels, notabk exception 
the expanded use sheet alumi 
which 


replaced 


Lhe 


casting o1 


hand indicates that pickup for zinc 
1958 models has, 
least, balanced this loss. 
Executive Vice 
American Zinc 


die castings 
KIMBERLY 
President 
Institute 


Lines Angles 
the Editor: 


have read with great interest the 
Interesting Note, “An Angle 
would like submit one more theory 
explaining the reason for using the 

Numbers” (the 
numerical system 1234567890). 


theory based upon number lines 


SO called 


these svmbolic features, follows 


Parable the Ants 


the Editor 
Your editorial, 
Needing little imagination 
nations for Red Ants, 
Ants, Beetles, one wonders 
the white ants will get out 
their dilemma. Will they stop help 
the moths, 
crickets, 


philosophers 


Was VCT\ 


ot thie 
inter 


how 


and 


the 


grasshoppers, 


NEIDIG 


HARRY 


the Editor: 
editorial, Parable the Ants.’ 


have one comment make. the 


Product 


more likely assume that the 
primitive shepherd used lines sym 
bols and not angles which ask for 
more developed intelligence. (By the 
for describing angles, more 
advantageous use the simple 

Avivi 
Haifa, Israel 


Thanks 


the Editor: 

very much for printing 
note (Jan. 40). have placed 
complete file ENGINEER- 
ING dating back 1932, along with 
files several other trade papers, 
the librarv the Eastern 
Corp. Thank you for your help. 

Shreveport, 


vou said Are you 


Joun MAHAFFEY 


Dept., Joy Mfg. 


the Editor 

Your editorial, ““The Parable the 
was excellent 

You've 


situation stands today 


certainly summed 
great 
country ours cannot and must not 
fail its attempt unify the world 
“red 


Can blame the people 


iwainst the 


for their actions being neu 
tral” especially the risk being 
blasted off the face the 
struggle for lost world 
think not. must prove them 
able again 
leadership, much the wiser. 
PALMER 
Hartford, 


we are ASSUTTIC 


@ These 


many current questions answered 


points of view 


Can compete against econ 


and one? Can 
the 


omy, with 
we, if we 
hill, ke p it inside, 
into 
(Can we overcome our 


lead 


lovalty outside our ant 


lose 


tas 


will 
political anthills, 
smug supe riority and 


world rather than boss it? 
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tc 
correct 
die castings are replacing 
Tels re USS 
1956 6] lb pel wWerage Cal \ ( 
ll 
4 n th ; 


plug itin anywhere! 
cA 
— 
RECEIPTS, CHARTS, BLUE PRINTS 
wi ~ < 


Instant photocopies anything written, 
printed, typed, drawn photographed— 
right your own office 


sive dial control assures per- 
fect black-on-white copies anything every 
time. Clear sharp copies from any original 
15” wide, any length color opaque 
transparent paper—printed one both 
sides. Made stainless steel, handsome, 
compact, and light weight. Offers hundreds Charle 
time and money saving uses for every busi- 
ness price well within the budget even 
the smallest firm. 


Have you read this 


American Photocopy Equipment Co. 
New 


1920 Peterson Ave., Chicago 26, Ill. 


Rush me, without obligation, your new free book the improved all-electric 


Free Apeco Dial-A-Matic Auto-Stat. understand this book explains office 
Boo photocopying applications detail and shows how business can greatly 
benefit the use this modern copy-maker. 
For your free book Company Type Bus. 
tear off and mail this 
Air Mail Postage Paid 
reply card today. 
City Zone State 
Individual Title 


American Photocopy Equipment Co. 


1920 W. Peterson Ave., Chicago 26, Ill. In Canada: Apeco of Canada, Ltd. 134 Park Lawn Rd., Toronto, Ont 


| 
Find out how you can save time and money speed- 
ing production cutting costly office paper work 
hundreds other ways increasing the efficiency 
your business with Apeco Auto-Stat copying. It's 
all this new free book. Send for your copy today. 


Have you read this 
NEW FREE BOOK? 
full color pages tell 
you how you can use the 


Apeco Dial-A-Matic Auto-Stat 


your business. 


First Class Permit 
N 


Chicago 26, 


postage will paid GET YOUR FREE BOOK 
AMERICAN PHOTOCOPY EQUIPMENT CO. Mail this Paid 

Air Mail Reply Card Today! 


NOW 


for the time 


LOW 


COMPRESSION 


SET 


Butyl RINGS 


NEW 


Another LINEAR new, low compression-set 
Butyl Compound for use Rings. LINEAR 
Compound 7806-70 seal material that withstands 
compression set elevated temperatures without being 
permanently deformed losing its resiliency and its 
value seal. Also, Butyl withstands the chemical 
actions the non-flammable phosphate esters such 
and 


YET, PROVEN 


Exhaustive tests, under method the ASTM, 
show this new LINEAR compound develops only 
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40% compression set after hours 212°F, com- 
pared the usual 95% set experienced with 
previous Butyl compounds. This unusually good re- 
sistance permanent deformation, combined with 
tensile strength 2000 psi and elongation factor 
make this material outstanding one for all 
Ring applications and other molded shapes where 
Butyl rubber’s excellent qualities are desirable. 


Whenever you have seal problem that tough 
handle—look for answer. Write, ask 
the local representative for complete information 
new Butyl Compound 7806-70—today. 


When 


Emerson-Electric ready help you right now 
with any power-drive problem. your highly 
competitive business, tomorrow can too 
late. Skilled specialists who know motors and 
the needs appliance and equipment 
manufacturers are always ready work 
for you. start with your design ideas— 
follow through production and tested 


performance. 


this on-the-spot service, plus more than 


years’ experience meeting motor-drive 
requirements, that have made Emerson-Electric 


motors foremost appliance applications. 


Call, wire write Dept. M-105 today. 
The Emerson Electric Mfg. Co., St. Louis 21, Mo. 


Every 
Emerson-Electric 
motor 


custom-engineered 


to meet your 
exact requirements. 


< 
‘crave 


St. Louis Since 1890 
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por 


PSl 


YOU SAVE THIS 
PRICE OVER STAN ae 


| 


35% 


32% 


37% 


+ 

71%, 


NY 


| | 


76% 


HYDRAULIC CYLINDER LINE 


@ 
oO 


with design, and safety 


2 
é 


SEAL FAILURE MEANS CYLINDER FAILURE! 


seal made synthetic rubber compatible with even available, 
commercial, petroleum base hydraulic fluids. 


MILLER Uses All Seals Eliminate External Oil Leakage because 


Teflon impervious all known hydraulic fluids, even fire-resistant types. 


TEFLON SHEF SEAL TEFLON Seals Piston Rod TEFLON Seals Ball Check 
Tubing Ends And Bushing And Adjusting Screw 
blind assembly. Teflon rod flange seal re- Non-protruding, self- You 
Shear-proof quires adjustment. locking, cushion adjust- save MORE with quality 
Heat-proof Teflon bushing seal ing screw interchange- Miller Cylin- 
Extrusion-proof shearproof. Teflon wiper able with ball check ders thon with 
Fluid-proof keeps dirt out. for easy access. lesser quality hydraulic 


inders. And the 


MILLER Uses Leather Piston Cup Seals because Cylinders are available 
under the same immediate 
they are compatible with petroleum base fluids and some fire- shipment program the 
resistant types. Teflon cups available small extra cost. Line hours 
days 


Nicked scored piston rods cause seal failure 
MILLER Uses Case-Hardened Chrome-Plated Piston Rods 
because they prevent nicks, scoring and rust. 


SHEAR PROOF 
HEAT PROOF Rust-Resistant Surfaces FLICK- REEDY CORPORATION 
EXTRUSION PROOF Interchangeable, Space-Saving Square, 

4-Tie-Rod Design 2002-04 Hawthorne Ave., Melrose Park, 
Hydraulic Cylinder AM AND HYDRAULIC CYLINDERS ACCUMMATORS 
Tubing End Seai COUNTERBALANCE CYLINDERS BOOSTERS 
Pat af £0 FOR q 


NEV 


Castings 


reduce 


finishing costs 


stressed ports. Replaces steel 163-207 70,000 48,000 4.0 


Recommended for moderate 
U 0 J range. | 


acteristics alloy steel 
forgings. 


high yield strength, yet retains 

OOM heat-treating and possesses 269-302 105,000 85,000 2.0 


CENTRAL FOUNDRY DIVISION 
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Because ARMASTEEL castings are machinable, resistant wear and shock, and adaptable 


selective hardening, they are rapidly replacing many parts formerly machined from bar stock 
steel forgings. 


ARMASTEEL, pearlitic malleable iron, possesses the same strength and performance character- 
istics usually associated with plain carbon steel. addition, ARMASTEEL contains excéllent bearing 
properties, has high yield strength, good damping capacity, maximum rigidity and excellent 
life. Accurate control heat-treating operations the manufacture ARMASTEEL produces 
fine, uniform grain structure and provides excellent finishing qualities. 


Four different types ARMASTEEL can cast your specifications. One the four (GM 84M, 
85M, 86M 88M) will have the physical properties best meet the requirements 
your application. For example, ARMASTEEL castings are being successfully used the automotive, 
appliance and implement fields for such parts gears, pistons, crankshafts, rocker arms and universal 
joint yokes, all which utilize best advantage the outstanding characteristics ARMASTEEL. 


Some these applications are shown the table. Look them over you may find that these 
characteristics and advantages ARMASTEEL can help reduce your 
duction and improve the performance your products. 


your pro- 


Typical ARMASTEEL castings 


GM 86M ARMASTEEL provides the 


Because of the greater physical prop- 
erties of GM 86M ARMASTEEL, it was 
possible to redesign this anchor plate 
as shown and effect a weight reduc- 
tion from 2.26% per piece to 1.44% 
per piece. 


ideal casting for this automobile dif- 
ferential case because of its high 
strength, minimum deflection and 
good damping qualities which con- 
tribute to quietness of operation. Note 
the as-cost internal cavity and the 


well-formed webs. = 


GM 84M ARMASTEEL was specified for 
this socket plate journal because its micro- 
structure makes it more easily machined 
than steel with the same physical proper- 
ties. t has better bearing and wear resist- 
ance qualities . . . less distortion during 
machining .. . and does not require heat 
treatment. Weight of part in rough is less 
thon comparable stee! forging. 


GM 85M ARMASTEEL provides a crank- 
shaft with more desirable machining 
characteristics than a forged crankshaft 
of SAE 1045 steel. improves machin- 
ing of journals and reduces cheeking 
stock. Use of GM 85M ARMASTEEL 
made possible the redesign of the 
crankshaft with a resulting 3.54% weight 
reduction and a lower material cost 


By converting to GM 85M ARMA. 
STEEL, drilling and boring operations 
were eliminated on this crankshoft 
sprocket. Stock in rough port was 
reduced from 1.93% in forging to 
1.00% in casting. Customer realized 
reduced piece price with GM 85M 
ARMASTEEL 


Crankshaft for newly designed smal! 
gasoline engine. GM 84M ARMA- 
STEEL specified because of outstanding 
success in similar engines. Less stock 
removal and better machinability are 
advantages over forged cranksheft. 


This planet geor carrier wos formerly 
forged from SAE 1141 steel, which re- 
quired a heat treatment after rough ma- 
chining and broaching operations. By 
converting to GM 88M ARMASTEEL, heat 
treatment was eliminated and the weight 
of the rough part was reduced 
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GENERAL MOTORS CORPORATION 


SAGINAW, MICHIGAN 


By converting to GM 88M ARMASTEEL 
for this universal joint yoke, hole thru 
hub could be cast in eliminating a 
drilling operation and reducing weight of 
port approximately 30°, GM 88M ARMA 
STEEL part has lower piece price than 
forging former'y used 


DEPT. 
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The new General Electric J79 jet engine 
has the highest thrust-to-weight ratio 
any aircraft power plant production. 
The engine rated the 10,000-pound 
thrust class. 

Variable stators are used for the first 
time ina flying jet engine, which 
mechanically simplified way, and with 
far less weight, accomplish the same 
thing that the dual rotor does other 


current engines. The device provides 
smooth flow air inside the engine and 
eliminates the problem. 


q 


HEIM UNIBAL SPHERICAL BEARINGS and ROD ENDS supply the 


exact type linkage, mounting, and degree misalignment cor- 
rection required this engine, and The Heim Company proud 
its contribution the success the J79. 

There are over 200 Unibal Rod Ends assembled with the variable 
pitch stator blade operating levers. 

There are over type Unibal Spherical Bearings used pivot 
points for the inlet guide vanes. 

The bearings which mount the engine the airframe are three 
Heim Unibal cartridge units. These bearings carry the entire weight 
the engine and its thrust. 

Other Heim bearings various types used this engine bring 
the total around 500. 


* * * * 


The load carrying capacity Unibal spherical bearings very high. They are 
applicable any linkage where motion must transmitted constant vary- 
ing angles. They are ideal supports any device which subject mechan- 
ical thermal deflection. 


COMPLETE ATAL \ ices SOLD THROUGH THE LEADING BEARING DISTRIBUTORS 


THE COMPANY. FAIRFIELD, CONNECTICUT 
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a 
4 


FRONT VIEW 
(unmounted) 


Direct reading dial 
calibrated 120 
one side—132 
the other, for line 
overvoltage connec- 
tions respectively. 


N 
i 
BUSHING 
13 DIA 
NON-TURN- 
HIGH, FITS 
DIA. HOLE 


WRITE FOR BULLETIN 151 
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Components 


MORE CAPACITY FOR EQUAL SIZE 


MODEL AMPERES. The rating amperes 
represents continuous current rating any brush setting 
even full overvoltage! This “bonus” current capacity 
the result unique core design Ohmite. This new com- 
ponent from Ohmite made the same high standards the 
famous Ohmite resistors; rheostats, and other components. 
Other models larger sizes will announced soon. 


addition its greater capacity for equal size, the new 
Ohmite VARIABLE TRANSFORMER, representing indus- 
try’s most advanced design, features the following quality 
features: 


Heavily Plated Rhodium Brush Track Generous, nonoxidizing 
plating assures unsurpassed life under demanding conditions. 


Positive Current Transfer The contact arm carries current 
this unit! pigtail shunts the current from the brush, directly 
large copper-graphite slip ring which contacts large area 
the terminal. The spring-like contact arm provides its own 
completely independent pressure. 


Rugged INTERNAL Stop eliminates possibility damage con- 
tact arm and brush due application torque rotation limits. 


Ceramic Hub Mounts and aligns the contact arm, provides 
3000 volts insulation between parts line potential and shaft. 


AVAILABLE FROM STOCK: 
SPECIFICATIONS—MODEL 
INPUT VOLTAGE—120V, CYCLE. 
MAX. OUTPUT ANY BRUSH 

SETTING—1.5 AMPS. OUTPUT 

ANGLE ROTATION—320°. 

Includes knob, reversible dial plate, 

washer and nut. 

Tandem assemblies available soon. 


BACK VIEW 


TAP SWITCHES TANTALUM CAPACITORS 
VARIABLE TRANSFORMERS 


OHMITE MANUFACTURING COMPANY 
3611 Howard Street, Skokie, 
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TOMKINS-JOHNSON 

423 

iss the AST 


TEAR OUT AND MAIL FOR COMPLETE 


Product Engineering 


How get the most 
out Worm Gearing 


right-angle drive needed your product and you 
require maximum capacity for your dollar, then the Cone- 
Drive double-enveloping type will give you. The sketch 
below shows the apparent advantages Cone-Drive gear- 
ing compared other worm gear types. Double- 
enveloping worm gearing, the most modern and efficient 

Below: Comparison of double enveloping action of 
CONE-DRIVE gearing with other classes of 


worm gearing. 


+ 
+ 
? 
re 


SINGLE THROATED 


GCOUME THROATED 
o CONE 


UNE CONTACT AREA CONTACT 


form, has straight-sided teeth both worm and gear. Both 
elements Cone-Drive are throated and envelop each 
other, providing multiple tooth area contact. This means 
greater load-carrying capacity than possible with any 
other type worm gearing. 


Double-enveloping worm gearing available from Cone- 
Drive Gears complete lines gearsets, speed reducers 
and gearmotors. Gearsets are stocked center distances 
from thru 24”, capable handling loads from fractional 
over 1600 horsepower. complete line mountings for 
gearsets also stocked. 


GEAR SPEED REDUCERS 


CONE-DRIVE GEARS 


DIVISION MICHIGAN TOOL COMPANY 


7171 McNichols Road Detroit 12, Michigan 
Telephone: TWinbrook 1-3111 


WORM GEARSETS 


\ 


Speed reducers and gearmotors with Cone-Drive double- 
enveloping worm gearing are compact and 
powerful drives that handle shock loads with ease. Yet, 
they provide power transmission smoother than that 
hydraulic systems. Another advantage, unique double- 
enveloping worm gearing, their ability regenerate 
themselves when wear occurs. Both worm and gear tend 
reproduce the correct form the other when wear occurs. 


Heavy Duty — 7 — 
Conventional | 
Fan Cooled 
Conventional | 
Heavy Duty ——-+— | 
CONE-DRIVE | 
Fan Cooled ——+-— 
CONE-ORIVE | j | 
i 
| 
| 


Double-enveloping worm gearing with its “wrap-around 
requires shorter center distances than cylindrical 
worm gearing handle the same loads. result, Cone- 
Drive speed reducers have smaller housings with corre- 
sponding savings weight and space. Bulky gear trains 
can often replaced with single Cone-Drive speed 
reducer gearset. 


= 


DOUBLE-ENVELOPING 


GEAR SPEED REDUCERS 


Please send information following: 


Gearsets Gearmotors Speed Reducers 


Name 


Title_ 
Company 


Street__ 


TEAR OUT AND MAIL FOR COMPLETE DATA 
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ANGLE GEARMOTORS 


POINT CONTACT 
| 
| 
| 
| 
City State 


The Cutler-Hammer line heavy duty 
oil-tight pushbuttons and precision die- 
cast control stations surpass anything 
ever before available serve the 
needs machine design engineers. 
Cutler-Hammer Oil-Tight Control 
Stations are precision die-castings 
permit both base and one-hole mount- 
ing the control units. The one 
four element control stations are avail- 
able either the normal depth 
the exclusive shallow depth for use 
where space limitations are critical. 

Cutler-Hammer Pushbutton contact 
blocks are easily tandem mounted with- 
out special adapters, and use less be- 
hind-the-panel space than any other. 


tight pushbutton 


Control Stations 


Circuits can arranged any com- 
bination and contacts. 

Indicating lights come wide se- 
lection colors with either plastic 
glass lenses. Among the many special 
operators are: Roto-Push", the com- 
bination pushbutton-selector switch; 
the self-testing indicating 
light; knob, key, lever, and coin type 
selector switches; flush, long, mush- 
room head, guarded, and palm type 
pushbutton operators. 

Write today your company letter- 
head for the illustrated booklet EL-178, 
Master Design. CUTLER-HAMMER 
Inc., St. Paul Avenue, Milwau- 
kee Wisconsin. 


The hinged cover the larger Oil-Tight 
Control Stations facilitates assembly and 
alterations. Precision die-castings per- 
mit both base and one-hole mounting 
the control units. Raised edge the 
box mates with the neoprene-cork cover 
gasket for perfect seal. 
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Complete line cover plates for cavity 
mounting. Compact contact blocks take 
40% less space behind the panel than the 
easily tandem mounted...from 
separate circuits any combination 
contacts. 


Special Purpose 


Operators and 
Accessories 


PresTest—the self-testing 
indicating light 


Guarded mushroom head operator 


‘ 


Neoprene protective boot for flush 
or long button operators 


Indicating lights, six colors available 
with plastic or glass lenses 


Roto-Push—the one button control 

| station... with or without lever ring 

| inadeep precision die-cast enclosure 


af. 
gn 


_~ 


| Selector switches—knob, lever, 
key, coin 
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The world’s finest machines 


How Armco 17-4 Stainless 
gives shafts longer life 


low cost 


Armco 17-4 Stainless Steel specified for shafts like these because 
provides unusual combination high strength and hardness, good corro- 
sion resistance and excellent fabricating characteristics. Where operating 
conditions are severe, designers have found this special Armco Stainless Steel 
assures economical and long. unfailing service. 

High Strength Plus Corrosion Resistance 

Mechanical properties 17-4 show why can used make shafting 
and other critical parts stronger, more resistant galling and wear. 


Typical Properties Armco 17-4 Bar 
(Hardened 900 for hour) 


Ultimate tensile strength, psi 180-210,000 
0.2% Yield strength, psi 165-200,000 
Elongation 2”, 8-17 
Hardness, Rockwell C40-45 
Endurance limit, psi (100 million cycles) 80,000 


Excellent properties 900 also extend the advantages 
elevated-temperature applications. 

addition high strength, this special stainless offers good corrosion 
much better than that the hardenable chromium grades 
and good Type 302 under many conditions. 


Simple, Low Cost Fabrication 


Armco 17-4 readily machined, forged welded. Hardening requires 
only hour 900 This low temperature heat treatment, eliminating 
scale and minimizing distortion, permits most parts finish-machined 
before hardening. 


For parts your products that require ultra-high strength plus corrosion 
resistance, consider the many design and production advantages Armco 
17-4 Stainless Steel. available wire and Just fill out 
and mail the coupon for complete information. 


ARMCO STEEL CORPORATION 
1528 Curtis Street, Middletown, Ohio 


Send information Armco 17-4 Stainless Steel 
NAME 

COMPANY 

STREET 


CITY ZONE STATE 


ARMCO STEEL 


ARMCO STEEL CORPORATION, 1528 CURTIS STREET, MIDDLETOWN, OHIO 


SHEFFIELD DIVISION ARMCO DRAINAGE METAL PRODUCTS, INC. THE ARMCO INTERNATIONAL CORPORATION 
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CLEAN, MODERN DESIGN—tightweight, die-cast aluminum head pre- 
cision machined steel body, assuring rigidity and good smooth, 
flow-free blends well with any color. 


DOUBLE-END VENTILATION—Ventilating fans are integrol with 
squirrel cage rotor, providing effective cooling the windings from 
long life. Properly located openinas give maximum cooling with minimum internal parts exposures | 


POSITIVE polyester film laminated rag paper 
slot cells and other strategic areas, Excellent dielectric qualities and resistance tearing 
aging, affording virtually permanent protection against dust, moisture and heat damage. 
CHOICE MOUNTINGS, BEARINGS—Rigid, welded base vibrationless, ultra-quiet 
resilient mounting with motor hubs floating rubber cushioning rings permanently bonded 
inner and metal bands. Either sleeve type fully sealed bearings available. desired, 
special construction permits re-lubrication ball bearings. Bearings seat precision bored 
steel rings cast into the aluminum heads. 


VENTILATION *DuPont registered trademark 


Robbins Myers build motors 


from 1/200 200 horsepower 
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RMANENT 


M’s BROAD LINE 
SMALLER, LIGHTER, 


FRACTIONAL MOTORS 


Robbins Myers Re-Rated Frames and 


Here’s dynamic new motor—smaller, lighter, more versatile than older frame 
motors—yet with undiminished performance and reserve power. Completely 
new R&M “Model fractional horsepower motors will perform dependably 
and enhance the appearance and acceptability your products. They range 
from types for all your applications: polyphase, permanent split 
capacitor, itor start single phase and (in the smaller ranges) split phase 
types. Designed new NEMA frames and 48, they are lighter due new 
applications aluminum, steel and copper smaller thanks largely 
unique new ventilating system more versatile because weight, size and 
many other design features involving frames, mountings, insulation etc. Loak 
over the big advantages these motors offer you! Then write today for R@M 
Bulletin No. 450—PE. 


MYLAR SLOY INSULATION BEARINGS 
ROBBING 
SPRINGFIELD, OHIO ONTARIO 
4? 


@ 4 
HOISTS MOYNO PUMPS PROSE Fans 
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| 
TOTALLY COOLED 
MOTORS FANS 


* 
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Light weight and shallow draft make the ideal com- 
mercial river barge. Thanks the inherent qualities 
N-A-X HIGH-TENSILE steel, this river barge designed 
and built Nashville Bridge Company, Nashville, 
Tennessee, offers weight reduction excess 10°; 
over mild carbon steel—plus longer life and increased 
payload capacity with shallower draft. 


Operators like the way weight-saving N-A-X HIGH- 
TENSILE improves barge towing efficiency—less draft 
when loaded; less dead weight pull when empty. 
That means savings operating costs all the time. 
And, again thanks N-A-X HIGH-TENSILE, barge oper- 
ators get more resistance corrosion. For this 
manufacturing job, like many others, N-A-X HIGH- 
TENSILE steel provides desirable lightness with greater 
durability and strength. 


This barge, built Nashville Bridge Company, hauls hot asphalt 
between Baton Rouge and other points along the Mississippi- 
Ohio River system. Both the barge hull and the cargo tanks are 
made N-A-X HIGH-TENSILE. Weight reduction: excess 10% 
compared with mild carbon steel. 

-March 
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Check These Important Advantages for Your Job: 
The N-A-X HIGH-STRENGTH steels—both N-A-X HIGH- 
TENSILE and N-A-X FINEGRAIN—compared with carbon 
steel, are stronger have high fatigue life with 
great toughness are cold formed readily into diffi- 
cult stampings are stable against aging have 
greater resistance abrasion are readily welded 
any process offer greater paint adhesion 
polish high luster minimum cost. 


Although N-A-X FINEGRAIN’S resistance normal at- 
mospheric corrosion twice that carbon steel, 
HIGH-TENSILE recommended where resistance 
extreme atmospheric corrosion important. 


For whatever you make, from steel shop boxes steel 
river barges, with N-A-X HIGH-STRENGTH steels you 
can design longer life, and/or less weight and economy 
into your products. Let show you how. 


N-A-X Alloy Sales Division, Dept. C-2 


GREAT LAKES STEEL CORPORATION 


Detroit 29, Michigan Division 


N-A-X Alloy Sales Div., Dept. C-2 
Great Lakes Steel Corp., Detroit 29, Michigan 
Please send 12-page illustrated technical catalog 
N-A-X HIGH-STRENGTH steels. 

Please have your representative contact me. 
Name Title 
Company 
Street | 
City Zone State 
Reader Service Card For More 


; 


wen 


Sprockets Chain 
Flexible Couplings 
Universal 
Collars 
Pillow Blocks 


\ 
— 


* 


COLOR CODED COVER MATCHES INSIDE COLORED SECTIONS 

SELECTION TABLES PRECEDE EACH PRODUCT LISTING 

WEALTH ENGINEERING DATA EACH PAGE 

FEATURES RATINGS FOR ALL COMPONENTS VARIOUS SPEEDS 


Catalog 100 TODAY from your nearest Bond Distributor write direct 


The House with the the Window 
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SPECIFIES URETHANE 


FOAM CUSHIONING 


Passenger comfort highly competitive product the airline industry, 
which one the reasons why such strict and careful testing precedes 
the selection seating design and cushioning materials major airlines. 
also why the Siesta Sleeper seats TWA’s sleek, new Jetstream* 
liners are all full-cushioned with soft, luxurious, easily-cleanable and 
fire-resistant urethane foam. 


Many the world’s leading upholstered furniture and seating designers 
endorse urethane foam the ultimate luxury cushioning—the best way 
combine lounge-chair comfort with design and fabricating economies. 


comfort one the “products” you sell buy, get acquainted with 
urethane foam and discover what been missing! For further 
information and sources supply for urethane foams, write 


Mobay Chemical Company, Dept. P-5, Pittsburgh 34, Pa. 


JETSTREAM service mark owned TWA exclusively 


Mobay supplies quality chemicals used the 
manufacture urethane foams for industry. 

Urethane foam for this product supplied 

American Latex Products Corporation. 


First Urethane Chemistry 
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FOR DOWN-TO-EARTH COMFORT 


Newest News from 


VEEDER-ROOT 


Series 1527 Veeder-Root 

Miniaturized Electro-Magnetic Counters were 

originally developed for use aerial cameras. 

These and similar counters are used 

the number film-exposures, gallons rounds 
ammunition remaining after each use. 

The new miniaturized counters present 


Added Evidence 
that Everyone 


Can Count 
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frontal area less than save im- 
portant amount space over the older, larger 
counters. Yet they are designed operate 
speeds high 900 counts per minute. And 
this modern design includes new push-in bi- 
directional reset knob, with speed-up gearing. 
Specifications meet most 
ments. Write for full details. 


INCORPORATED 
HARTFORD CONNECTICUT 
Hartford, Conn. Greenville, Altoona, Pa. Chicago 
New York Los Angeles San Francisco Montreal 
Offices and Agents Principal Cities 


Product Engineering 
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need 


oats? 


Nicholson can deliver precision welded floats 
—made your specifications—to fit your pro- 
duction schedule. Use the above form tell 
how you want them. 


Here are the standard specs: 


MATERIAL—steel floats with chromium, cadmium 
copper plating—with sandblast pickled finish 
Stainless steel and Monel floats—rough-buffed, 


polished with welds ground smooth and highly 
finished. 


SHAPE—spherical, elliptical, cylindrical. 


SIZE—from inches inches diameter. 


you want them! 


MATERIAL 
SHAPE 
SIZE 

QUANTITY 
MORE INFO 


Name the way 


Your Name 


Company 
Address 
See below for details 
Fill blanks, tear out, and mail to: 
NICHOLSON and COMPANY 
Wilkes-Barre, Pa. 


These high tensile strength floats have ex- 
ceptional resistance pressure and corrosion. 
Float halves are die-formed, with inward rolled 
edges—not spun, laminated electrodeposited. 
Today, thousands Nicholson floats are 
service—most buoyancy mediums. many 
fluid chambers and pressure vessels. Write 
for details about the full Nicholson line. 


Sales and Engineer- 
ing offices principal cities. 


Wilkes-Barre 
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tremes and fire. 


Plastic Keys Conduct Orchestra Light Low-Cost Electrical Outlet System 


The Lumitron Lighting Control System permits one oper- Made ivory-colored BEETLE urea molding compound, 
ator play infinite variations stage-lighting effects new interlocking foot-long units provide low-cost, easily 
using handles and slide bars molded BEETLE® urea installed electrical outlet extensions. BEETLE combines 
plastic. BEETLE, excellent dielectric, requires insu- good mechanical and dielectric properties for safe, de- 
lation. Molded-in colors are permanent, permit quick pendable service, meeting ASTM Specifications D705-49, 
circuit identification for console operator. Developed Grade Made Cable Electric Products, Inc., this 
Metropolitan Electric Manufacturing Company, new Snapit Inter-Link System fully approved 
the Lumitron has excellent record dependable Underwriters Laboratories, Inc. 

performance. 


AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION 
40-ARockefeller Plaza, New York 20, 


Canada: North American Cyanamid Limited, Toronto and Montreal 


Ounce Protection 


KLIXON precision aircraft circuit breakers 
have light; yet even the smallest, 
weighing about ounces, can safely 
interrupt 120-volt ac, 400-cycle circuit 
delivering over 4000 amperes. provide 
the high arc resistance and great physical 
strength required, Spencer Thermostat 
Div., Metals and Controls Corp., uses 
glass-filled CYMEL® melamine plastic hous- 
ings. These non-corrosive housings are 
excellent insulators and stand 
impact, humidity, dust, temperature ex- 


Offices in: Boston Charlotte Chicago Cincinnati Cleveland Dallas Detroit Los Angeles New York Philadelphia St. Seattle 
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PLASTICS 


Foundation: It’s 


Suddenly Popular 


Only 
Years Old 


Who Operates NSF 


$40 
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With the nation’s scientific programs coming for inspection 
Congress, one result seems sure—the National Science Foundation will 
take greater stature. 

Congress already has several proposals before that call for widen- 
ing the Foundation’s activities; others are likely come. The admin- 
istration has asked for record-breaking NSF budget for fiscal 1959 
$140 million—more than three times last year’s budget. 

Although Congress set the National Science Foundation back 
1950 shape the nation’s basic research policies and programs, the 
agency did not receive much attention support from the legislators 
until after Sputnik. The Russian satellites, however, brought change. 
And, the current all-out push pump vigor into basic research, the 


Foundation may emerge top-ranking organization. 


The National Science Foundation was established Congress 
1950 “develop and encourage the pursuit national policy for 
the promotion basic research and was 
ordered support basic scientific research mathematics, physics, engi- 
neering, biology, and medicine; award scholarships and fellowships 
these fields; promote the interchange scientific intormation 
among scientists here and abroad; evaluate other government agencies’ 
scientific research programs; correlate the Foundation’s programs 
with those private and public research groups; maintain register 
scientific and technical personnel the US; and undertake specific research 


projects relating national defense. 


carry out the functions the Foundation, Congress set 
24-member National Science Board and director. The board members 
and the director are appointed the President, subject congressional 
approval, for six-year terms. 

Present chairman the board Dr. Bronk, President 
the National Academy Sciences. Other members include Warren 
Weaver, Vice President for the Natural and Medical Sciences, The 
Rockefeller Foundation; Roger Adams, Research Professor, Department 
Chemistry and Chemical Engineering, Univ. Charles Dol- 
lard, President (retired) Carnegie Corp.; and Theodore Hesburgh, 
President, Univ. Notre Dame. 

Director Dr. Alan Waterman. Below the director, the Founda- 
tion has three divisions and two offices. These are: Div. Biological 
and Medical Sciences; Div. Mathematical, Physical and Engineering 
Sciences: Div. Scientific Personnel and Education; the Office 


Scientific and the Office Special Studies. 


receives financial assistance from endowments other private sources. 

Congress first appropriated $225,000 for the Foundation 1951. Since 
then, its annual funds have increased $40 million for 1958; and $140 
million has been asked for fiscal 1959. time the past, how- 
ever, did Congress give the Foundation much money asked 

For example, fiscal 1952-54, the Foundation asked Congress each 
year for about $15 million. But Congress granted only $3.5 million 


(Continued on page 49) 


SPHERICAL ROLLER TAPERED ROLLER CYLINDRICAL ROLLER NEEDLE BALL NEEDLE ROLLERS 


The groove the outer 
race eliminates the expense ma- 
chining groove the housing. 
With one simple center fitting, lubri- 
cant enters the bearing between the 
roller paths through three 
spaced holes. moves laterally, 
lubricating all contact surfaces and 
flushing the bearing. 


time-proved lubricating method 
now available Torrington 
Spherical Roller Bearings 


The circumferential groove the outer race has met the test experi- 
ence many Torrington Bearings, including Heavy Duty Needle 
Bearings, Aircraft Type Needle Bearings, Tapered and Radial Roller 
Bearings. Now the circumferential lubrication groove available 
Torrington Spherical Roller Bearings. 

This design feature makes possible introduce lubricant between 
the roller paths without the expense machining groove the housing. 
This groove proportioned provide generous lubricant flow capacity. 
Lubricant moves through the roller paths, flushing used lubricant and 
contaminants away from bearing contact surfaces. 

Torrington Spherical Roller Bearings many sizes may ordered 
with this groove desired additional cost. For further information, 
see your Torrington representative write: The Torrington Company, 
South Bend 21, Ind.—and Torrington, Conn. 


TORRINGTON BEARINGS 


District Offices and Distributors Principal Cities United States and Canada 
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1952, with increase million 1954. 1955 Congress increased 
appropriation $12.5 million—against $14-million request. 

fiscal 1957, Congress boosted the Foundation’s funds $40 mil- 
lion. Last year, fiscal 1958, gave the organization the same amount, 
but was still $25 million shy the amount requested. For the future, 
however, seems sure that NSF will get pretty much what asks for 
the way money. Just recently made special request for $10 
million for the translation fund. 


The Foundation functions purely administrative capacity, and 
does not operate any labs research facilities. Here are some the 
things did during the last fiscal year: 

Made 1,000 grants totaling $21.5 million some 250 institutions 
all states, the District Columbia, Alaska, Hawaii, Puerto Rico, and 
small number foreign 

NSF provided partial support for conferences and symposia 
specific aspects science. supported summer institutes and 
academic-year institutes for high school and college science teachers. 
And, awarded 1,109 fellowships science. 

addition, the Foundation assists getting scientific reports pub- 
lished. spends around $40,000 year get some Russian 
technical journals translated. works with the International Geo- 
physical Year program and coordinating the scientific program for 
the 1958 Brussels International Exhibition. 


Although Congress specifically made duty the National Science 
Foundation “evaluate scientific research programs undertaken 
agencies the federal government,” such, the Foundation does not 
formally review pass judgment programs the Army, Navy, Air 
Force, Atomic Energy Commission. 

informal basis through interdepartmental, government-agency 
meetings, however, the Foundation claims stay abreast all research 
activities going government, and weed out any overlapping 
effort. Just what its actual power this matter has never been fully 
decided. now, however, the Foundation’s director, Dr. Waterman, 
has not chosen test the matter and try revamp any programs. 

collateral duty, the National Science Foundation furnishes staff 
services some the special committees, the Committee 
Scientists and Engineers, and the Science Advisory Board 
for example. But, not responsible for running the committees. 

There direct relationship between NSF and the National Academy 
Sciences—Research Council, the American Association for Advance- 
ment Science. Both groups are private organizations. Many 
their members, however, serve National Science Foundation panels. Dr. 
Bronk, President the National Academy Science—Research Council 
also Chairman the National Science Board, which governs 


Critics argue that the Foundation has not provided what Congress 
intended to—strong leadership shaping the research 
programs. NSF supporters, however, say the Foundation quietly 
molding the various agency programs into well-balanced research projects; 
that NSF too new crack heads military departments. 

Whatever the past, seems sure that future years the National 
Science Foundation slated for more money and power handling the 


nation’s research programs. —Paul Anderson 


Engineered Tinnerman... 


SPEED NUTS’ eliminate parts 
resistor assembly, cut costs 50%! 


Tremendous assembly savings are often possible Over 8000 types available. See your Tinnerman 
when Tinnerman Nuts are “designed into” representative write for Bulletin 333-1. 

new products. This example: Corning Glass 

Works, Corning, New York, adopted special TINNERMAN PRODUCTS, INC. 
Nut brand fasteners and cut assembly costs BOX 6688 DEPT.12 CLEVELAND OHIO 
new power-type glass resistors 50%! 


Assembling power resistors normally slow 
spring-steel Nut angle brackets eliminated 
the parts required another fastening 


method and cut assembly time few seconds! 
These corrosion-resistant, vibration- proof 
fasteners hold the resistor under live spring tension 

avoid mechanical shock. Locating washers, lock 


washers and nuts are eliminated. Also, one-piece 
Nuts permit maximum assembly savings 


new products, but you can probably make 


FASTEST THING FASTENINGS® 
savings right now current products. 


CANADA: Dominion GREAT BRITAIN: Simmonds Treforest, Wales. FRANCE: Simmonds Salomon Rothschild, GERMANY: MECANO-Bundy GmbH, Heidelberg. 
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Some years back, were taught that there are two 
kinds nations, the and the 
were obviously “have” nation all respects—men, 
materials, machines. were the countries western 
particularly England. The rest the world 
was “have-not” one respect another. They had 
mechanical skill technical learning. had 
excellent living assured selling these backward 
countries our manufactured products very agreeable 
prices. 

came the series lessons that yet 
learned. Germany challenged twice—and took most 
the rest the world beat her. Japan, very back 
ward, over-populated country suddenly 
displaved both originality 
skill. Russia, which had been beaten her knees 
one nation after another, has become tremendous 
world power. China threw out the last her warlords. 
Near East countries, one after another, have shown 
the temerity throw out their bosses from 
white nations, and now the Far East countries are doing 
it, too. The African countries are well. 

often must the lesson repeated before 
begin understand that have exclusive 
the worid, its even its production 
pacity? Again and again, the products 
search and development challenge us. Again and again, 
the peoples nations use our own skills 
against us, 

recalls that China was going collapse 
because she had gone Communist. Here were 400 mil- 
lion Chinese, most them poverty stricken, unable 
make any modern gadgets for themselves. resented 
not much the collapse Chiang Kai-shek, but the 
ioss potential market for 400 all sorts 


them lesson. 

Somehow, they got without us. The New York 
ports that Communist China’s trade with 
USSR rose $1.5 billion 1956, three times what 
was six years ‘That was half China’s export 
trade, quarter the Soviet About 
China’s export was canned meats, fruits and veg 


tables, while raw materials were only 16%, animal 
products Meantime, Russian exports China 


heavy general machinery, textile products, tobacco 
products, tires, spices and lamp bulbs have practically 
disappeared because China makes her own. fact, the 
export balance now favors China, Russia’s big remaining 
export being pertroleum products. 

Now, new report from Hong Kong says China has 
begun export diesel engines Egypt and (an 
item embargoed the for sale China). She 
also exporting rubber tires Finland, Burma, Ceylon 
and Syria, textile knitting and other machines, well 
soap machinery, Indonesia, Egypt and Burma 

cheap labor, working skilled tasks, con 
pete for niarkets products thought alone could 
make. 

becomes more and more obvious that 
have fight for our economic life even active 
war develops. Chances are good that world—and spac 

supremacy will determined the basis 
research and development. ‘That puts the 
squarely upon the engineers compensate for out 
higher costs keeping our products continuous 
ahead those available elsewhere lower prices. And 
puts the responsibility upon our other citizens 
understand—at last—that are world leaders only 
long all work together 


6), showing itself have bright future 
cladding for metal sleeve bearings. offers 
bearing surface that will take high load, needs lubri 
cation, can turned out low cost, and will stand 
moisture better than other nylons can—the outstand 
ing advantage this new polyamide. offers 
uperior bearing surface autos, appliances and farm 
equipment. Additional advantages come from the way 
applied metal—by the fluidized powder tech- 
nique (PE—Jan. 140). 

Already metal bearings clad with are 


developmental use farm machinery and auto steering 


ball joints. Performance under fatigue tests and 
ervice promise advantages over both 


sleeve bearings with slip 


bearings and 
liners. Nylon bearings are widely applied because 
low friction, wear and cost; but face limitations from 
dimensional instability caused moisture, poor heat 
dissipation which limits the operating temperature and, 
with slip liners, holding close tolerances 


because the two-part construction involved. 


WHERE NYLON-11 EXCELS 


show these problems are eased aluminum 
sleeve bearings integrally clad with fluidized 

The material has low moisture absorption, varying 
from 0.5% 1.1% under equilibrium conditions 
compared with about for other nylons. This low 
value can reduced further quenching the hot, 
newly coated metal bearing oil rather than water. 

Coatings meet wide operating temperature 


tr 


fluidizing 


NYLON-CLAD 


follow-up our evaluation 
two months ago. Tests 


moisture-resistant nylon 


BOCKHOFF, Asst. Professor, ChE 
Fenn College, Cleveland 


from top temperature 212 —67 


ranging 
Prolonged no-load overheating 284 can tol- 
erated, and the high specific heat tends reduce 
temperature rise. The 50-F spread between fusion and 


degradation temperatures further reduces the chance 


damage the lining 

For high-clearance sleeve bearings, fluidizing condi 
tions can controlled closely enough give coatings 
that not require subsequent machining, 
can take relatively heavy loads under both continuous 
and intermittent duty. 


THE CLADDING METHOD 


Key producing satisfactory nylon-clad bearings 
the fluidizing process that applies the coating. The 
aluminum sleeve heated above the melting point 
the nylon, and immersed bed powdered nylon 
through which compressed air blown fluidize the 
powder. The sleeve then removed and residual heat 
levels the adhering nylon particles into smooth, non 
porous cladding. When fusion complete, the coated 
bearing quenched water oil prevent subse- 
quent degradation through oxidation. 
ness depends the ratio bearing weight surface 
area, preheat temperature, and time immersion. 

bearing surface depends the 
bond set between the plastic film and base metal. 
Adhesion aluminum aided the oxide 
film the metal, giving tensile adhesion strength 
5000 psi. ‘Torsional shear strength about 2300 psi, 
with failure occurring the nylon-aluminum interface. 
values are high enough separation 


Product Engineering March 1958 


Here’s information want 


show the practical value this new, 


cladding for metal sleeve bearings. 


4 


5 


process gives... 


Preheat temp., 


Time, sec 


Immersion time 
fluidized bed powder controls cladding thick- 


ness preheated aluminum sleeve bearing. 


between coating and sleeve any temperature 


bearing failure. 

Nylon shrinks cooling, setting considerable 
residual stress—about 1900 psi, calculated from stripped 
liners. Annealing oil bath will 
stresses, but prestressing better temperature buildup 
expected—because the heat then goes toward 


ing stress rather than degrading the film 


BEARING PERFORMANCE 


\llowable loads and speeds for nylon-clad sleeve 
ings depend the coating thickness and bearing clear 
ance—factors that control bearing 


con 


Bearing tests various loads and speeds 
venient method for checking heat build 

data for different thicknesses and 
clearances are usually plotted against PV, product 
load per in. projected area (psi) and linear surface 
velocity the shaft (ft/min). Long-term endurance 
tests determine the max product that can tol 
crated without overheating the bearing. ‘Top values 
for design are then established applying appro 
priate safety factor. For coatings alumi 
num, max product 2000 for continuous duty 
has been established; for intermittent duty, 
increase 


the allowable products and temperatures, 


design loads and speeds can determined for any 
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Aluminum 


Nylon 


Aluminum 


Tenacious 


forms between nylon and aluminum after bearing removed 
from fluidized bed and residual heat allowed fuse cling 
ing powder into smooth, nonporous film. 


ipplication. ‘The basic expression for allowable load 


lateral load bearing, 
shaft speed, rpm 
lateral pressure projected area 
surface velocity shaft, ft/min 


w 


Bes 
035 
030 
020 Nylon 
= 
= 
: 
005 


fell 


4 
Vor V CL , 


Bearings get hotter 


when nylon coating thick and clearance low 


gating (0002 in.) and/or 
(0.007 


WIS 


Limiting PV-values, product lateral 


projected area pressure and shaft surface velocity are established long-term 
endurance tests. Here, bearing temperature would expected rise 10-15 for 
continuous operation; intermittent service would 57-F increase above 


ambient 


Bearings here were bored 


Load-speed curves 
based limiting products for test bearings, apply 


nylon-coated sleeves any size 


NOTE: powder form especially modi- 
fied for fluidized coating, along with the necessary equipment 
for applying it, can obtained under the tradename 
AGILON-1056 from American Agile Corp, Bedford, Ohio. 


initial light film oil necessary for these ratings 


PROPERTIES NYLON-11 FLUIDIZED COATING 


Specific gravity 1.04 
Melting point 356 F 
Specific heat cal/gm 
Water absorption, 14 days 1.69 
Dielectric Strength, 0. 450 v/ mil 
Coefficient of friction (steel) 0.11-0 18 
relation plotted the chart this page 
using max allowable values for both con 
tinuous and intermittent bearing operation. 


the shaft cancels out the product, and the 


curves are independent bearing dia, tests bear 
ings one dia can establish design criteria for bearings 


] 


region above the two curves should not 


all sizes. 
used for design. 

quick method checking the selected 
values short-time failure test. bearing 
load and/or speed slowly increased until 
occurs. For linings aluminum, the 
21,700 


product averages well above the selected safe 


value 8000 for intermittent service. Bearing failure 
accompanied excessive vibration, heat dis 
tortion enough shift the lining. test, 
however, does the nylon-aluminum bond fail; 


coating nylon remains the entire bearing surface. 


Product Engineering 


March 1958 


+ 
rh j / 
LOW MY. “a 
a 
+ 
é 4 i 3G 
| 
FV for intermittent duty - 
vf 
400 
| 
| 
2 
| 
| 
- | | 
o > | | 
& 
o ° : 
oO <=. 
| 
| 
— 


can EASY MATH 


Electronic computers? Complex equations? 
Just pencil, paper and simple arithmetic 
will chart the answer when the problem 
transportation type (which involve 


actual transportation all). sample 
GEORGE HADLEY problem the author shows you how. 


School of Industial Management 
Massachusetts Institute of Technology 


which no ( i dif 


) iS] 


answer—with all the advant hedules from luction 
with clectronic compute techniques advanced method will also solve slightly more complex 
mathemat ictual transport—for example, when 
hip mn 1p luct f eral w te t in irchou but when lanufa 
lem which falls into the transportation and tran 
made to order for simpk Jution with pencil and paper clude t of roduction at a ¢ l pla it st o 
simple the problem can handled clerks with hipping given warchou 
little technical knowled arithmeti Production scheduling problems often can 
operations needed are addition and subtraction tan children’s 
But suppose company makes number different show fluctuation—Chnistmas sales are many 
products involving simple operation any one times than sales during the vea 
several machines. Naturally, produ When production attempts follow this pattern, 
tion costs will vary, depending machine used and the months preceding 
product made. Here too, setup times are negligible, Christ operat oth 
minimum production costs can found months. And production made uniform, storage 
portation-type equations. harges build up. The optimum production 
t «lu t ind t cdll be 
the wide variety problems that can formu 
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allows convenient manipulation variables trans 
portation-type problem, aiding iterative solution. Quan- 
tity shipped from origin destination therefore 
shown and entered lower part square 
intersection row and column. Cost shipping one 
item from entered upper corner square 
Slack remaining origin relegated slack 
column right. Quantities shipped from each origin 
plus slack are summed extreme right; total shipped 
each destination and total slack are summed bottom 
row. Sum total shipped plus slack equals sum 
available units and shown lower right-hand 
corner. find total shipping cost, multiply factors 
associated cost and add products multiplication. 


First iteration 

sample problem shows method manipulating vari- 
ables. Known are: quantity available each origin— 
entered right; quantity required each destination— 
bottom; and shipping cost from each origin each 
destination—in upper corner appropriate cell. Total 
slack, units, equal quantity available minus quantity 
shipped. 

Corner” rule. Starting upper left-hand square, units 
are entered, meeting requirements Two the 
units available remain and are sent 
requires units, however, one additional unit sent 
from same manner, units are sent from 
and the remaining unit sent One unit 
venient circle these values avoid confusion with 
later entries. 

All requirements are satisfied and only 
terms are different from This, then, represents work- 
able solution but not necessarily optimum. Total cost 


Second 
evaluates effect total shipping cost when preliminary 
approximation altered. One unit injected into one 
the blank squares and the table rebalanced. 

for example, unit slack introduced O,, 
unit must subtracted from units slack 
meet requirements for total slack. One unit must 
then added cell meet row requirements 
O,. Similarly, one unit subtracted from cell 
satisfy column-sum D,. Row-sum then short 
and must adjusted adding one unit cell 
impossible change O,D, because its 
column-sum already fulfilled. One therefore added 
cell and subtracted from row 
requirements are now satisfied because slack intro- 
duced the initial step and the table again balanced. 

Note that method here successive introduction 
unit each point where x,, Only circled values 
are changed satisfy the table sums. 

Summing costs reveals that introducing slack 
saves cost unit. This process repeated until cost 
savings have been evaluated for each blank cell. 
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Destination 
x in 
0, DIGCK 
| 4 
é 
4 
4 
Tot 
56 


ment problem often transport problem 

Here, number persons are available 

several personnel categories, and number 
jobs are open several job categories. 
When productivity each person each 
job known, formulation gives transport- 
type equations—except that here the result 
maximized, not minimized. 


SETTING THE PROBLEM 


shipping-cost problem mentioned 
first above (and solved accompanying 
tables) will serve guide for formulating 
the others. Suppose there are origins 
(warehouses) and units uniform 
product available origin Also, there 
destinations (retail outlets) requiring 
units the product outlet Let 
the cost shipping one unit the product 
mum cost for shipping unit from 


Cost savings 
effected introducing unit each blank cell are inserted their 
respective cells. Savings are positive; cost increases are negative. 

Three cost units will saved when unit entered slack 
There tie here; both factors result same saving. such cases 


Let the number units shipped from arbitrary choice can made. Suppose cell chosen. minimize 
The total shipped all destinations cost, desirable introduce many units here possible. But only 
from cannot greater than quantity avail unit O,D, drives indicating that unit the maximum 
able which can entered here present. 


Similarly, the total shipped 


And minimum total cost can 


minimize 


There are origins and destinations 
Fach origin can ship different destina- 
tions. Each destination, turn, can receive 


products from different origins. There 
are, therefore, variables and m+n 


constraints. Variable cannot negative. New 


any constraint equation, the saves cost units. But solution not yet optimum. Blank squares are 


each unity. each evaluated first iteration showing that introduction unit slack 


appears only two constraint equations. column will save additional cost units. Iterations are repeated, 
two properties account for the formu introducing this variable first, until optimum reached. 
lation that gives simple solution the 


transportation problem. contrast, general 


linear programming problems allow given variable Then 
all the constraint equations and have differ 
ent (and arbitrary) coefficients each constraint. 


THE SOLUTION 


and set equations replaces the set 
always easier work with equations than with 


adding slack variables—one for each origin. Unit 


inequalities. First step, therefore, converting 


not pped have transportation cost, cost associ- 


ties equations. This easy do. Suppose new ated with slack variable zero. 


variable called slack variable defined, indicating 


solution now carried out iterative way 
units product not shipped: 


manipulating variables until the optimum solution 


found. Note that more than variables 

need different from zero optimum solution 

Hence, only solutions containing m+n variables 
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ent from zero are considered. ‘The steps are 


which satisfies the equation. The 
“Northwest Corner” rule the most meth 
But, with practice, clerk can learn 
spot low shipping costs and bring them 
immediately into this first solution. 
variable time, determine which vari 
ibles, any, improve the result. 

hle 


any the variables does not improve 
tabular matrix and the optimum Total cost 
olution can reached finite number Optimum 
steps using only arithmetic. achieved repeated manipulation the variables. further reduction 

cost possible because each noncircled cell shows negative number. 

NOTE: Compared with the transporta- Introduction unit any cell will only increase cost. 
tion approach, the simplex method, “Too Many However, just previous this solution, not but variables and 
Oct ‘57, 93, will solve any were driven simultaneously The solution now has only variables 
linear-programming problem, but requires com- different from This called degeneracy; and eliminated allowing 
puters and techniques advanced mathematics. one the variables which was driven remain the solution. 

Another aspect Operations Research, The choice arbitrary. cell chosen, placed the cell. 
which Linear Programming part, Queveing The can considered very small positive value and units may 
Theory. Up,” Nov ‘55, 188, dis- added subtracted from though were actually the solution. 
cusses the theory waiting lines and its Subtraction, course, results —1) term—obviously not realistic. 
cation industry assuring smooth flow Such term could only inserted where evaluation unknown cell 
materials from input output. was required and feasible solution was not the goal. 

“Operations Research Takes Look Degeneracy can occur anytime the course the problem. can 
Dec ‘57, 36, shows tabular form who occur several places. any case, the terms are retained until 
using O-R, and how well has worked. optimum solution reached. They are then set equal again. 


one way 


MEASURE TEMPERATURE 
HYDRAULIC LINES 


FAMME 


Assistant Chief Engineer 
Convair, San Diego 


and duration heating can meas 
ured inaccessible parts tape 
applied bandage. Idea uses small piece 


material that melts the expected temperature, 


combination with small heat sink—all held the tape 
part piece pressure-sensitive fiberglass tape. 

temperatures 500 the melting material bushing. ‘Thermal insulation the outside the 
can Thermopaper, both commercially bushing will have the effect reducing the time delay. 
available range melting points. small piece the construction shown here, equilibrium tempera 
placed slightly larger piece blotting paper and ture was reached about min. 
both are applied the adhesive face still Available materials cover the range from 113 500 
tape. ‘The blotting paper protected with giving max temperature indication about 
aluminum foil, and the entire taped below actual. Difference between surface-temperature 
surface being heated—such this hydraulic line. indication and actual temperature the heat sink 

heat introduced the blotting paper bushing provides basis for estimating the duration 
provides small heat sink. Longer time delay the surface temperature. For rapidly fluctuating 
introduced enclosing the bandage with split metal heat the tape will indicate mean temperature. 
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Adhesive Blott Ng Low-melting Foi 


| | 
| 
! 
Solvent cleaning 
Chromate | | i | 
chemico j Acid cleaning | 


which finish for 


Skimp the last step and the casting isn’t quality part. 
Overdo the finishing, and you lose the economy zinc 


die-casting. guide mechanical, chemical, 


Allied Research Products, 
plating and painting methods. 
five preceding steps are 
Why Coatings? the plated part then 
Economy must not, cour 
They add resistance corrosion and wear; the same ary mechanical 
time they give choice decorative finishes. Although But 
suitable for many purposes without any finish, zinc tarnishes 
quickly—forming thin gray film. This lowers “eye obtained minimum 
appeal.” And oxygen limited, bulky, white spongy the popul irity zine its 
material rapidly corrodes the zinc and should not offset unnecessary 
interferes with operation moving parts. Alternate Moreover, the nature the step 
wetting and drying particularly harmful because ac- economy. Certain shapes drain poorly 
celerates such corrosion. Suitable coating the preventive. process ed: other have 
sound, with little surface porosity. 
chart above was prepared help give fast large reflecting surfa defect 
swer major problem when designing with Add beads parting lines 
die castings. That problem economy. The chart and hide mold mismatch (May 
guide finishing processes. shows glance use lubricant during die casting wil! 
the number preparation steps needed for cleaning—so will certain binders used 
finish. For example, simply painting the part (process life also determines 
10) mav need only two preparatory steps trimming ind therefore the cost. Both metal an 
and machining the part, then cleaning with solvent ishes are available ranges 
the other hand, zine plating required (process few month 
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RAY STRICKLEN 


Product Director 


| 
: | 
4 | 
| 
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| 
| 
Bright 
Heavy chromate 
Bross 
Bleach | 
plate alorina 
plate coloring | 
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BASIC DATA FINISHES FOR 


Preparation Application 
Clear Colors 
MECHANICAL 
CHEMICAL 
Chromates 
Blacks based nickel 
molybdenum salts Bik poor poor poor fair 
ORGANIC 
Plus 
chemical 
treatment 


years. Sometimes thicker coating the same 
extend life more cheaply than adding 


another coating layer. the other hand, excessive 


thickness direct nickel plate will crack service. 
Some metal finishes require additional transparent 
coatings maintain appearance; and coatings gain 
extra durability when preceded chemical conversion 
treatment—this provides paint bond and prevents the 
corrosion that undercuts and peels the coating. 


MECHANICAL FINISH 


Zinc die castings all require some trimming. Flash 
the die parting must removed and this trimming 
can combined with mechanical finishing 
steps are climinated. However, mechanically finished 
surface will tarnish more easily than unpolished one 
and should only preparatory step for other 
finishes. When high luster desired, buffing and color- 
ing required; when satin finish acceptable, tum- 
bling more economical and removes flash too. Grit 
blasting cheap, and prepaint step, but leaves surface 
too rough cover with single coat 


ELECTROPLATED FINISH 


Electroplates applied other metal products also 
work with die castings but some change must 
made bath formula and method application. The 
copper-nickel-chromium combination far the most 
common. For this coating, first give strike coating 
copper. Follow with deposit soft nickel, then 
flash coating chromium. The copper must 
least 0.0002 in. prevent the entire copper layer from 
diffusing into the zinc and spalling the electroplate 
top. The soft nickel plate bright, needs 
and levels small surface imperfections such lines left 
buffing. 

Nickel-plating solutions for coating zinc directly are 
available but generally give brittle deposits which are 
not bright. Chrome plate prevents tarnishing the 
nickel and adds wear resistance. Instead chrome, 
deposits brass, silver, gold may plated for 
decorative affects. These are nearly always followed 
lacquer for wear resistance. 

relatively low-cost finish with good appearance 
results when the die casting zinc-plated and given 
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Relative 


ZINC DIE CASTINGS 


Cost 


Government 
Specs. 
Available 


Properties and Remarks 


| Medium 


Remove flash and surface defects 


” ” ” 


Typical matte surface 


Clear pale iridescence 


yellow 
Some may bleached 


Dark bronze olive drab 
decorative finishes 


Used paint base only 


Decorative only 
appreciable protective value 


Untreated zinc plate tarnishes rapidly 

Supplementary treatment for zinc plate 

High quality decorative finish. 
thickness must adequate extended 
outdoor life is expected 


chromate conversion treatment which polishes and 
passivates the surface. This treatment gives light 
and iridescent coat which can bleached 
mild alkali approach bright chromium 
Lacquer increases durability equal that conven 
tional chrome plate for decorative service such 
automotive trim. some cases, prevent blue-gray 
discoloration, flash plate copper, brief etch 
sodium zincate solution, must precede zinc plating. 

Instead electroplating, the die casting may 
chemically polished luster acceptable for many 
applications. This operation, chromate conversion 
type, usually bleached clear finish. The finish 
superior zinc plating because, like other electro- 
plated finishes, zinc does not deposit uniformly 
recesses and leaves areas without adequate protection. 
Chemical polishing and the accompanying passivation 
reaches all areas uniformly and the durability may ex- 
Again clear lacquer increases protection corrosion 
and gives wear resistance. 

When the die casting has high-quality surface, 


Product Engineering March 1958 


and close trimming eliminates need for grinding, chemi- 
cal polishing may money-saving substitution for 
buffing. After bleaching, parts are then plated conven 
tionally. The final finish after chromium plating varies 
slightly texture from that produced buffed die 
casting, but the luster acceptable for most decorative 
applications. 


CHEMICAL SURFACE CONVERSION 


Chemical conversion treatments like the chromate 
phosphate chemical coloring treatments 
themselves provide finished surface but are more often 
base for other coatings. The phosphate treatment 
creases long-term paint adhesion and the chromate gives 
corrosion resistance severe exposures. Both 
help prevent corrosion from working under paint 
other organic coatings and forming blisters. 

The chromate coatings are recognized their iri 
descent yellow olive-drab color and can dyed 
various colors. Clear lacquer here increases wear 
sistance. 

After chemical cleaning, the die castings can given 
direct chemical coloring, such those based 
molybdates nickel salts, give black finish. These 
coatings also require lacquer. Its purpose add 
corrosion protection. 


ORGANIC FINISHES 


Organic finishes offer the widest selection colors 
and lusters. Paints can applied directly the bare 
zinc die casting but eventually react form metallic 
soap which destroys adhesion the paint coating. 
the coating scratched, corrosion can occur under 
film and spread from the scratch. Both these forms 
deterioration can prevented surface conversion 
treatments such phosphating chromating. Paints 
used unpolished die castings should have good level- 
ing power cover visible defects. 

Lacquers vary considerably cost and wear 
tion. The nitrocellulose products are lower cost; 
melamines and methacrylates are more expensive; 
epoxys are the most costly. They give excellent corrosion 
protection, but are not hard and wear-resistant 
chrome plate. 

die casting. The die-cast core gives strength and the 
plastic supplies surface that needs further finishing 


EDITOR’S NOTE: Other articles designing economical 
die-cast parts: 

“How Design Affects Cost Chrome-plated Die 
May ‘57, 190. How select material; design section thick- 
ness, fillets, parting lines and lettering. 

“Redesign for Die Jan ‘56, 156. Gives proper- 
ties die-casting alloys, methods for strengthening castings 
and core design reduce machining. 


REPRINT this article can obtained for your reference 
file checking No. one the Reader Service cards 
bound this issue. For other reprints available see 
Reprints” listing this issue page 127. 


DESIGN 


Lathe 
Cuts 
Spirals 


tracer arrangement lets engine lathe 
cut 3-dimensional contours spiral-shaped rotors. 

The tracer doesn’t guide the tool along the work, but 
positions for successive cuts. Cutting motion 


obtained chasing the spiral were thread. 


Lathe can converted for general-purpose 
use changing gears between spindle and 
lead screw, and removing special nut and 
The Le- 
Blond Machine Tool Co., Cincinnati, developed 


locking block from carriage. 


the unit machine spiral-shaped rotors for 
Roots-Connersville blowers. 


Carriage and spindle 


through special extra-long nut 
itically gives in-and-out motion for tool relief 


slide and the tracer slide that carries 
templet the carriage and causes 
tool feed automatically between cuts; feed 
when cut made 
cal attached the lengthwise slide actu 
tting, feeding and relief motions for automati 
n On each successive cut, the carriage 
loser the headstock and this manner 
hifts the templet under the tracing 
hapers generated the spiral rotor 


the straight-line tool motion limited 

Now, using tracer only 
rotors irc na h | with convex, oncayvc or com 
poun irface contours 


ork held chu 
reversed after first surface machined 


pin drive the work 


pecial clamp and locating 

prevent shifting after cut For left-hand 
rotor, tool cuts from headstock for 


ht-hand rotor, headstock 


Limit switches 


Lengthwise slide 


Spiral Cross slide 
rotor 
Trocer 


PRODUCTS 


Redesign Speeds Automation 


Though automatic, usual method for turning crankpins 
was too slow. With this transfer machine, production has 
tripled—thanks new tools and individual drives for lathes. 


Thirty years ago each pin crankshaft was machined different 
lathe set turn the shaft about the pin axis. Then came double-spindle 
lathes which synchronized master crankshafts generated tool motion for 
cutting new shaft—but unbalance limited output shafts per hour 
even with the automated handling. Now, machine designed Machine 
Tool Div. Wickes Corp., Saginaw, Mich., combines original method with 
modern tools and speeds. Output: shafts per hour. 


Four crankpin lathes 
for V-8 engines 


machine the pins 
though work flows each lathe succession, lathes 


erat independentl kipped ft liust a 
nent and repair, and irate 
chining pins with separate spin lets mote 5 
| 
tion: higher speed obtained with individual drive 
cial lan d hu k and id¢ tool ( Talik q 
a picke trom tran n Na 


Crankshafts are held 


special chucks that slide sleeves the drive 
heads accommodate different shafts. Pin being 
between chucks and front and 
Shafts are held finished journals, 
about axis pin being machined. 
pecial carbide tools that feed into 
neously from front Jaws that clamp 
journals are adjusted shaft dimensions when 


nachine set up. Shafts are loaded and unload 
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PRODUCT DESIGNS 


Frame casting 
} lh 


weighs about 65,000 Die platens are in. 


and hold dies in. high. The locking mech 
est ates anism adjusts for die openings from 
Large-dia screw behind movable die 
motor-driven for fast, accurate adjustment die 
height. Plunger prefill stroke in. and max 
astin shot pressure 20,300 psig. Machine also has 
prefill injection system, shot position adjustment 
from in. below centerline, automatic 
grease lubricating svstem, and automatic hydrauli 
ejection. Rated 1200-ton capacity was attained 
machine rated with test ring having 
structural properties like those die. Twelve 
pairs SR-4 strain gages, spaced around the 
inside surface, show clamping force 


electrical strain indicator. 


Ring was first calibrated universal testing machine 
National Malleable Casting Technical Center. Installed 
Johnson Motors, Waukegan, this 1200-ton machine casts 
aluminum one shot and will cast blocks and 
housings for Johnson’s new line V-type outboard motors. 


Made Lester-Phoenix, Inc., Cleveland, machine largest 
built with one-piece frame. Frame and die platens were cast 
Germany. 
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Comp Au -Diese! cylinde er 


Replacing one cylinder head 2-cyl. diesel 
with head containing concentric plate valves 


lets serve compact engine-compressor. 
Called the power unit was designed Nordberg 
Mfg. Co., Milwaukee, for Automatic Power, Inc., Houston, Tex. 
powers foghorns installed offshore navigation hazards. 
la 
Compressor head 
_y ntains entt tion and | ha 
Concemric if that ] inn um in unload va 
varves 


Works Like Elephant 


But instead only two lifting tusks and 

trunk, there are two pairs tusks that pick 
the log. electrically powered joint 
gives upper tusks their gripping action. 


This off-the-road fork lift truck was designed Tourneau, 
Inc., Longview, Tex., for handling redwood logs California 
sawmill. The machine handles 22-ton loads 
Engine 
and 
generator 
drive each the wheels, the steering gear, the lifting and 
tilting mechanisms and the two joints the tusks. diesel 
driven main generator supplies power for the 
lutches mechanical drives are used. Centralized power 
generation, with individual electric drives spotted wherever 


Motors 


PRODUCT DESIGNS 


Controlled punched tape, two-coordi- 
nate system automatically positions circuit 
boards beneath drilling and component- 
inserting head. preset pattern followed 
holes are drilled one board while 
components preselected value are inserted 
board drilled during previous cycle. 

Called Auto-Board, the machine was designed 


the Electro-Machinery Div. Design Tool Corp., 
New York City. 


Storage chutes 
that takes them the head 
Here leads size and formed, then 
nponent inserted into board according Linear digital readout 
nstructions programmed the provide discrete positions per in. for boards 
ittons enable operator select one in., 12,000 possible hole locations. Digital code 
drill and insert, insert—before etched copper-foil pattern phenolic insulating board. 
button that starts automatic cvcle. Other separate panel used position tables along each coordinate 
buttons provide manual positioning testing axis, but motions occur simultaneously Holes punched 
Operator loads machine hand after each tape establish parallel electrical paths through readout panels, 
Machine programmed combination ind relay contacts the solenoid valves that control table 
trical, devices Relay motion. brushes ride the readout panels, making 
its are the memory that holds drilling- and circuits they contact foil. Table moves the one posi- 
it-selection data while tables move tion where all established circuits are open. 
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Tape Programs Assembly 


Product 


WHICH WAY 


CAM 


HAROLD ROTHBART 


Associate Professor Mechanical Engineering 
City College New York 


MEET THE AUTHOR: 


Prof. Rothbart known for 
Design, Dynamics, and 
Wilev Sons. hundreds 


arrangements, the volume also stre 


reference book, Cams 


1 
Iracy, published by 


guide materials. Expanding the text his book, 
the author has here compiled, for the first time, complete 

list cam-manufacturing methods, along with the prob 


} } 
able accuracy that can obtained from each 


profiles 


ses and serve 


with rotary table one the more 
common the cam-manufactur- 
ing methods discussed here. Either 
increment cutting can 
employed. For increment method, 
machinist uses table polar-cam 
dimensions angular increments. Cam 
goes rotary table dividing head 
and scallop flat cut taken 
first position. Then cam indexed 
new angular position, table relocated 
new radial dimension and second 
cut taken profile. Cuts produce 
series scallops; accuracy depends 
their size. Often, work finished 
hand-filing the scallops. 

With tracer-control cutting, profile 
scribed work and rough cut 
taken. Work then clamped 


hardened master cam and operator skill- 


fully maintains milling cutter contact 
with master cut profile. 


¥ ere are many ways to 


facture cam. The choice 


pends type cam, 


and production quantity 


But the choice can 


down three classes 


standard machine tools, 


with special 


ittachments, 


signed machines. Each cla 


use one more three 


for actually cutting the 
Lavout 


laid out the cam bla 


the machine operator cuts th 


blank along the scribed 


Increment—a 


flat cuts are made tang 
the cam profile, after 
ridges are removed han 
itions grindin 

cam 


the desired 


such hardened master cam 


Gathered together here 
complete list of can 
methods, 
accuracies that each type 
machine will give. Eleven 


more popular methods 


trated and described 


detail 


(continued next page) 


along with the pr 


com 

equipment 

the 


Fig. 
Mechine No. Type Cam 
Contour sawing grinding Radial surface 
machine and dividing head Radial, groove cylindri- 
cal 
vertica attachment and rotary table cal 
Universal miller with vertical attachment 2 
and rotary dividing head form rise 
Milling machine with cam attachment Radial, groove cylindri- 
cal 
Profile miller die sinking machine Any shape 
cutter, Rowbottom Machine Co., 
Waterbury, Conn. 
“Keller,” Pratt and Whitney, Hartford, 
Conn. 
“Kopp,” Kopp Machine Co., Radial, groove cylindri- 
Germany cal 


“Sig,” Morey Machinery Co., 
New York City 


West Hartford, Conn. 


Cam Federa. Products, 


Attachment, “Helix Master,” Sheffer 
Co., Traverse City, Mich. 


CAM MANUFACTURING METHODS 


values 


Method Cutting 


increment, from table 


Layout tracer contro! 


Comments Accuracy, in. 


Use only where accuracy 0.005 0.020 
not important 


Slow but often employed 0.005 
for master cams 


but often employed 0.005 0.010 
for master cams 


increment, from table 


values 


0.001 0.005 


Radial groove with uni- Synchronous feed. Dividing 0.001 0.003 


head geared table 


com 


cal 


Cylindrical 


Providence, 


form rise 


(table continued page 70) 


Universal milling machine 
has vertical milling attachment and dividing 
head, synchronizes feed with rotation 
cam. Position rotating cutter doesn’t move. 
Rotation dividing head (and cam) 
geared lead screw horizontal table. 
Synchronizing cam rotation with horizontal 
feed produces spiral curve that gives constant- 
velocity rise. Max rise had when cutter 
and cam axis are vertical position. 
Adjusting inclination cam and cutter gives 


other spiral rates, ranging from zero max. 


Radial, groove cylindri- 


Radial groove, with 


lic feed 


Increment 


templet 


Tracer control from master 


Tracer from templet 


Radial, groove cylindri- Tracer control from templet 


Tracer using 


Tracer using electric 
conductive line 


Brown and Sharpe, and 0.003 
Kearney Trecker at- 
tachments. 


Commercial cam machines 
for complex shapes 


Maintains constant periph- 0.001 0.003 
erical cutting speed for 
production 

Has both milling and grind- 
ing 

Has both milling and grind- 0.001 0.006 

ing attachments 


Uses standard horizontal 0.001 0.003 


miller 


Synchronous feed, needs One several cam attach- 0.001 0.003 


ments the market 
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can cur 


has two spindles. One carries tracer point 
that contacts master cam; other carries end 
mill that cuts required cam. Tracer 
automatic hand operated. When auto- 
matic, high-voltage low-current spark senses 
changes gap between tracer point and 
master cam—without actual contact. 
Anticipation circuits measure extremely small 
gap variations and actuate servo-motors 

follow the contour. 
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milling machine uses tracer-control method 
cut radial, groove cylindrical cam. 
Machine table remains clamped one posi- 
tion during cutting. All rotative 
tudinal movements are controlled cam 
attachment. Master cam secured worm- 
wheel and actuates sliding rack control 
longitudinal motion. Rotary feed 

constant rate. 


has electronic control system that follows 
shape electrically conductive line drawn 
enlarged master templet. System utilizes 
low-current spark keep constant gap 
between tracer and line. Machine has both 
milling and grinding cutting heads, was 
originally developed Pratt and Whitney 
Corp. machine cross-sectional contours 

turbo-jet blades, buckets and vanes 


(methods continued next page) 


Moster 
Conductive 


Machine 


“Milwaukee Rotary Miller,” Kearney 
& Trecker 


Special machine, Ford Instrument Co., 
Long Island City, 


machine, Ford instrument Co. 


Vertical shaper 
Jig borer, Moore Special Tool Co. 


grinder, grinding attachment 


Pantograph profile grinder, 
Cosa Corp., 


Business Machine Corp. 


EMI Engineering Development, England; 
and Cincinnati Milling Machine Co. 


Turchan Follower Machine Co., Detroit 


Mass. Institute of Tech., Cambridge, | 


Mass. 
Bendix Aviation Corp., Detroit 
Flame Cutting 
Casting 
Die Forging 
Stamping 


Powder Metallurgy 


CAM MANUFACTURING METHODS (continued) 


Type Cam 


Radial groove arc- Needs templet 


tangent shape 


Method Cutting 


Radial groove with uni- Uses paper for data 


form rise. 


Three-dimensional 


Radial, internal and ex- Layout increment 


ternal. Hour-glass shapes 


Radial 


Radiol 
All types 
All types 


All types 


All types 


Master has increment cuts; 
cam cut profiler 


Increment 


Tracer control 


Tracer control 


Digital information input 
| 


Digital information input 


Electro- hydraulic servo con- 
trol system 


Similar product Automatic cam generation 


Radial 


All types 


For automobile crankshafts Forging 


Any shape 


needs templet dividing head, cuts circular arc 


straight-line cam curves. 
shifts spindle obtain offset. 
8-in.-dia circle. 


Cross-slide 


Offset 4in. will cut 


Complex cam shapes are milled 


series arcs, all tangent desired shape. 


Tracer control 


Precision castings 


trimming, shaving 


Sintered cams 


Comments 


Resembles vertical miller 
but has rotary head 


Method may applied 
other cams ond machines 


Slow operation 


For large production 


For master cams 


For master cams 


Slow, for small cams only 


Uses vertical miller with ro- | 


tary table 


gives smooth 
curve through points 


Optics applied electronics Excellent, but not commer- 


cially available 


Poor accuracy 


High production cams 


thin cams 


Smal! cams 


Probable 
Accuracy, in. 


0.001 0.003 


0.002 


0.001 
0.0001 0.0003 


0.0002 0.001 


0.0002 0.001 
0.003 
0.001 0.003 


0,001 


0.00005 0.001 


0.001 0.003 


0.005 0.020 


0,001 0.020 
0.005 0.020 


Cam dota 


Pointer 


are plotted 325-ft-long paper roll loaded into 
special cam cutter developed Ford Instrument Co. 
Operator keeps pointer zeroed curve. Shifting 
pointer controls movement cutting head ratio 


500:1. 


Large ratio used when cutting master cams. 


Fig. 
Usually for master cams 
| 


uses spiral-groove master cam previously machined 

cam cutter shown preceding photo. Master cam 
clamped large table revolves several times for 


each revolution production cam mounted small 
table. This reduces the effect errors master cam 


are fabricated special pantograph machine. Master 
cam was previously jig borer larger 
scale. Production cam first rough-machined 
profiler and then mounted shaft geared master- 
cam shaft. Pivot arm holds spherical follower that 
rides master cam, and spherical carbide 

burr finish-cut the production cam 


Cam dato 


rower Im 
Sunchronizina 
unched 
otor 
Feedback feed 


Control 
unit Motor digitizer 


Power 


Grinding 


Automotive Automatic cam 
has computer feeding data servomechanism which 


accurately positions continuously moving cutter. One 


motor rotates cam, the second operates longitudinal 
feed. Feedback circuit checks output shaft position and 
corrects for deviations from theoretical profile. Basic 


information supplied calculating machine 


punched Advantages are high production, 


accurate profiles all-automatic operation. Limitations 
initial cost; complexity information into computer 


REPRINT this article can obtained for your 
Cam grinder reference file checking No. E10 one the 
master cam (not shown). Latter revolves against other reprints available, see Reprints 
roller, causing grinding-wheel spindle move listing this issue page 127. 


away from cam being ground. 
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Product 


Small Induction Motors 


are 


Design putting them into the busy world business 


machines. The authors tell why these motors, now greatly 
improved, are taking work away from the speed-regulated, 
series-wound and universal types that ruled the 


field long. 


since the keys Woodstock typewriter were 
motorized, 1926, revolution business machines 
has been taking place. now includes the trend the 
single-phase induction motor. Already this small but 
busy newcomer the business world has taken over 
the powering typewriters and voice recorders. And 
can expect, within the next few years, see these 
motors running most accounting machine calculators, 
adding machines, visual-aid movie projectors, cash reg- 
isters and check writers. 

induction motors can not only supplant most 
existing small motors, but often replace 
them. This because they can made match size, 
shape, cost and horsepower. Square shapes are available 
too, with resulting size reductions. 

Reason for the switch-over 
the latter have their job. Their designs catered 
differences American and foreign markets, where 
universal motors. ‘These had good starting char- 
acteristics, adjustable speed, high maximum speed, low 
weight per hp. But they had disadvantages too 

For example, speed governors were essential limit 
no-load speed. ‘They were usually off-on contactors 
actuated centrifugal-speed mechanisms, and needed 
resistors and capacitors filter the electrical noise. 
contacts plus the motor commutators were 
sources wear, heat and noise, and for long life was 
desirable run the motors only when necessary. 

course, many applications were are) 
ideal for and motors: Portable tools 
have taken advantage the high per Ib; small 
blowers have demanded very high 
speeds still call for speed-governed series motors; uni- 
versal operation (although fast disappearing this 
country) still requires series windings. 


INDUCTION MOTORS ARE SIMPLER 


World War encouraged development special 
400-cycle induction motors that were very compact, 


i. E. ROSS, Manager, Engineering 
GROOT, Product Planner 


Specialty Motor Dept. 
General Electric 


and continuation this trend has resulted 60-cycle 
commercial models ranging from 1/100 1/12 hp. 
Commutators and speed governors are gone, and are 
their problems. Casings are shell-type (cylindrical from 
one end the other, with flat end covers), con- 
ventional (rounded end-bells). Squirrel-cage-type rotors 
are used, and can constructed with end rings and 
bars cast aluminum; slotted-iron cores hold the cast 
aluminum and provide magnetic paths. The current 
flows where should—in the aluminum—because the 
iron, even though intimate contact, has 
high electrical resistance. Stator windings are kept cool 
numerous strategic ventilating openings the shell 
and end covers, plus integral fans each end the 
rotors. Air flow each end comes into the motor axially 
and leaves radially. 


DEPENDABLE START-STOP OPERATION 


Small induction motors with starting windings have 
start-stop capabilities fully good those the speed 
better. Induction motors proper design can started 
operations. external starter such accelerating 
current relay can serve initially energize the starting 
windings, then automatically switch the running 
windings when the motor increases speed. ‘These 
relays are triggered measurable decreases winding 
current; the circuits include capacitors. estimated 
that induction motors with capacitors and accelerating- 
current starters cost more than series 
motors with speed governors plus required 
capacitors 

Less expensive induction motors with somewhat 
reduced starting and running capabilities are also avail 
able. Shaded-pole motors, for example, are low-cost, 
but cannot compete with motors either 
starting running performance; split-phase 
pacitor-start motors can. 

Generally, capacitor-start motors with 
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Starting 


Starting 
speed governor 


the induction motor assembly right was designed 
match size and handle same job series-wound 
left—but with better performance and life. 


can handled induction motors well better than 
series-wound. Curves compare typical torque and speed performance 


start, 
' 


duction= run 


nning 


Speed synchronous 


100 200 300 400 200 400 


Torque full load 


relay 
4 
Series- wound, 
Starting- 
7 7 
‘A 
100 200 300 
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SERIES AND INDUCTION MOTORS 


Starting Starting and 
torque acceleration 
inrush current torque 
Good Good 
Poor Poor 
Poor Fair 
Fair Fair 
Good Excellent 


Running 
Type efficiency 
Series-wound, speed-regulated Fair 
Induction 
eshaded-pole (cheapest) Low 
eresistance, split-phase Good 
ecopacitor-start, capacitor-run Fair 
ecapacitor-start, induction-run Good 
relays should selected for high starting torques; and 
torques. One way achieve start-stop 


without frequent starting run the motor continu 
ously no-load, and clutch the load when needed 


GOOD FOR CONTINUOUS DUTY, TOO 


Induction motor life measured years. The 
liding rolling parts are bearings, and these are 


usually trouble-free. One drop oil each year typical 


maintenance: Ome Can be PTCASC packed for life. 
Heat generation small, but not negligible when 

cumulative. temperatures (for long 

life and human comfort) can kept satisfactory 


levels several techniques applicable 
wound and induction motors 

construction (improves magnetic path 
iron stator expense copper conductors) 

increased conductor losses circulating cooling 
carefully designed end loops) 

load (lets motor run no-load except 
when needed 


Improved insulation 


SPEED CONTROL 


induction motor runs just synchronous 
speed no-load, and drops speed load 
added. number poles and the frequency deter- 
mine the speed. For example: 2-pole 60/50 3450/ 
2575 rpm defines motor which designed for 
evcles and 3450 rpm, but will operate satisfactorily (be- 
cause margin design) cycles and 2875 rpm. 
More popular sometimes 4-pole 60/50, 1725/1425, 
because turns slower speed and requires 
gear reductions. However, 2-pole develops 
twice the power the same space 4-pole motor. 
Interest has also been developing motors; 
these turn 24,000 rpm synchronous 

Output speed can changed several ways. 
ing one, and belts another. third (used primarily 
larger motors) provide separate motor windings 
for both 2-pole and 4-pole operation (or other combina- 
tions) with controls arranged choose one the other. 


SPECIFY THE RIGHT PERFORMANCE 


right motor can usually obtained the speci 
fications are carefully written. For any motor, consider 
the following: 

Power supply (volts, cps) 

Speed (synchronous, approx. constant, variable) 

Starting torque 

Duty cycle (exactly what motor must 

Cost 

Life 

strength 

Ambient 

Comfort temperature 

Resistance contaminants dust 

Radio interference 

Standardized dimensions 

Availability 

Maintenance 

and under-voltage 

Line surges 

Vibration 


Differences performance between modern induc 
tion motors are not 
too great (see torque speed curves preceding page). 
neither type answers the purpose, this list speci- 
fications will help pick some other type, such hystere 
sis, Shaded-pole, repulsion, shunt. Always consult 
the manufacturer: expert. 


EDITOR’S NOTE: More performance information 
tional horsepower motors may found 
Motors,” July ‘57, 169; and Mid-Oct 57, 

Some tips for coupling and using fhp motors are given in: 
“13 Ways Couple Fhp Sept 30, ‘57, 120; 
justable Electronic Drive for Fhp Shunt Motors,” Jan ‘56, 222; 
and Coupling for Fhp Motors,” July ‘56, 220. 

Facts starting and controlling induction motors are 
included in: “Applying Sinyle-phase Capacitor-start 
Oct ‘56, 196; “Controlling Temperature Rise for Induction 
Motor Drives,” Jan ‘57, 167; and 
June ‘57, 140. 


Product Engineering March 1958 


; 
| 
| 
— —— 
3 
ae 


ff-the-shelf procurement 


motor burn-out through stalling 


orque-speed curves to meet any use 


educed power-line capacity 


verload protection the prime mover 


ess starting shock to equipment 


ess system vibration 


smooth acceleration 


ecreased motor size 


ontrol by automatic or manual means 
Fig. 1—DRY AND FLUID COUPLING Fig. 2—MAGNETIC DISK CLUTC 


ind ind | t ict diff 
upl lement 
ind, 1 Operati ( 
the runn 
transmit 
( 
Here are seven answers when the problem team together high- driver and driven machine regardless 
acceleration power source and machine that must start slower rate. are most effective high 
appraised with special advantages weighted against inherent limitations. given motor speed, Fig. torque for coupling with 
100% slip much greater than torque 
lative slip. Changing the oil rease the 
much oil removed, the overheat 
JOHN R. EASTMAN 4 P or? 

Magnetic disk clutch operated friction disk 
oupling actuated direct current. disk-shaped electro 
magnet mounted the motor shaft and energized 


machine acceleration without need for vith the housing. smooth corrugated disk air the del mas 
Motor wound ive torque through housing—the rotor—is connected the driven machine, ompleted 
rotated the friction and wedging action the ture disk connected the driven member. 


toy cia or neratic ? 
revolving full running speed, oupling Standard units are designed for operation 110), 
perates with zero slip, except under excessive 


starting torque insure equip hot placed the housing 


load 440-v single phase ac. separate control furnished 


rectifier and rheostat vary the applied voltage from 
about de. This gives adjustable acceleration 


tiy nd toran mit sett 
running speed. ‘Top results couplings can have various flow-charge nes and torque limit settin 


r the oltag its shocl 
any given setting, output torque stays constant Varying the voltage permits shock 
t 


utput Excep deceleration, giving smooth buildup 


less acceleration and 


tant constant input speed, regardless 


or th mit hsorl ] 
coupling “locked in” for normal running time for the unit absorb backlash and wind from 


d coupling, a1 it Gri 30% higher than the ir train, chain or belt drive without the danger 


the hydraulic fluid pling. 


ip, its torque capacity will 
lip, its torq apacit 
impact loading the machine element. Also, any 


roTque 

drive motor conn the hous Hydraulic fluid coupling one the first and simplest locked for no-slip. 


starts turning load. The charge—metal means for limiting machine acceleration under almost all the clutch engaged under no-load, the 
ns. The coupling has two moving parts—impeller hased static torque rating for which tables are 


htly red 
+} vin 
rt 
inertia 
i 


CLUTCH Fig. 3—MAGNETIC-PARTICLE CLUTCH Fig. 4—EDDY-CURRENT CLUTCH 


~ 
> 
= 
@ 
2 Hated 
excitation 
ifference. Ampere turns 
+] ] ] tor n tl k + 1 t> 
1 d bet id ld shaft at istant t na of tl ted torq 
“ 
One other factor must | isidered: heat d n | t 1 t th ed-t haract t 
induction motor are present edd rent 
ited dry fluid clutch. Its driving member connected smature drum lutch similar add 
the d motor shaft; it i icl d by and rotat with f th duction 
d the driven meml ited on the dt n machin ist field ] of dd 
il Drivin ! id a wers a P ha variat Chan = 
ported tator bearings and separa from cach other 
a rings parated ner ] varacterist f th 
dry magn the gap vith rated excitation and 
} i nero} 
B tator oul th | irticlies have th d xcitat al 
in magnet ition or bondin ttect: tran | f 4 it ypacity 
d \ ma d t untained th a tacl t 
develop uniformly 
driven member, and 
rO +} tch ) 
tance and | id st Aln 
1a t rqu ] id d | 11 in 
th t il A \ na t H 
clutch has two rotating parts rents developed relative speeds the two rot 
n | t the a nbly tia load ‘ p d , th tart ] | 
The h ing contain 1 the output tora fa reL-ca 
nd mounted icentrically insid tted as a f tion of mot d l 
oncentric with shaft armat ind then the load 
t tensity of magnet ling in effect at zer d h tl ] 
vindin eddy curr lip between the hal 
+} rot +} 1 + 1. the tor 
b Opp te ttl te til ( REPRINT of this art 
macneti illy react nol } +} lotted lin > 
] Eddy rrent unit hav watlabl t 1 ] if th d hat As ] ting in th 127 
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winding 


Dry 
fluid 
coupling 


Hydraulic 
fluid 
coupling 


Magnetic- 
disk 


clutch 


Magnetic- 
particle 
clutch 


Eddy- 
current 
clutch 


magnet 


eddy-current 


clutch 


induction 
motor with 
low-density 


Permanent 


COMPARISON CONTROLLED ACCELERATION 


— 


Schematic 


Approximate 


Initial Cost Size for 


hp, 1800 rpm 


Same cost as standard in- None 
duction motor plus about (motor only) 


| 5% for special winding. 


Next lowest in initial cost. 7 1 8 in. OD 


CJ Orven member About 60% more than driv- x 
member ing motor alone. 7/8 in. long 
Flow chore (Shaft mounted). 
chnd 
[ | Driver member Coupling costs about 50 9 3/4in. OD 
o Oriving member more than the dry fluid x 
ow we (Shaft mounted). 
Cost slightly more than the in. 
CJ eme hydraulic fluid coupling. x 
membe Shaft mounted). in. long 
Mag ner 
rf 
About three times the cost 8 1 2in. OD 
of a standard induction x 
wer motor. Unit foot-mounted. 10 1/2 in. long 
for 


About 2 | /2 times the cost 11 5 16 in. OD 
magnetic-particle x 


14 3. 4 in. long 


member 
of a 
clutch. Unit foot-mounted 
iotion ¢ 
Field 


3: riven member Coupling costs about 50 10 1/-4in. OD 

more than the dry fluid x 
Driving member 


] mgnet 


Approximate 


DEVICES 


Maintenance 
Required 


(motor only) 


Change charge 


occasionally 


Change fluid 


occasionally 


Replace worn disk 


occasionally 


None 


Non 


None 


Auxiliary 


Equipment 


Required 


None 


Thermal safety 
switch, if desired 


None 


Control and de 
power supply 


power supply 


Control and de 


power supply 


None 


(Based units delivering 18( 


Shock Load 
Capacity Exces: 
Heatin 


Light medium shocks ab- Damages wir 
sorbed by “cushioned” low- 
density winding. Heavy 
shocks not readily ab- 


sorbed 


Excellent. Basically chargei 


torque limiting device. Pre- Temperature: 
vents transmission tran- 350 


sients. 


Excellent. Fluid readily ab- 
sorbs shocks and 


Seal damag: 


transmission of transients. 


Increases dis 


Voltage can be controlled 
to give slippage to absorb | and shortens 
shocks. At no slip, shock is | ture life 


transferred through system. 


Excellent. Torque limiting Bearing fail 
device which prevents trans- 
mission shock the sys- 212 


tem 


Excellent. Varying dc volt- Rubbing int 


air gap 


age will change the trans 


mitted torque limit. 


Excellent. Essentially torque fail 


above 


limiting. 


| 
| J 
| 
| | 
| 
| 
4 rf — 
| 
| gm) 
Ante 
| 
Siz 
| 
ferna 
rotor 


1800 rpm) 


Effects Starting Accelerating Accelerating Running Running Slip, Maximum Slip Range, Speed 
Excess Characteristics Characteristics Time Stability Efficiency Running Allowable Available Range 
Heating Minimum Stock rpm 

rages windings Poor. Starting torque is Good. Acceleration along Light to medium Fair. Variations in the load _ Fair. 60-80%. Low density | 4 13% cont s A t 

low and jolt occurs smooth curve. Light in- loads, sec. will cause considerable gives high ntermitt 
motor starting. ertia, rapid acceleration. Heavy inertia change rpm under full load running 
High inertia, slow acceler- sec. ditions. 


ation which may cause ex- 
cessive heating 


v charge is fused. Excellent. No shock is im- Fast motor acceleration to 1 sec to Excellent. Underrated load Excellent. 100% No slip None 5 cont 4s to 5 t 
peratures above parted the system speed. min and speed the unit locks full load intermittent 
starting. Gradual load buildup over with slip. 


a longer period. 


} 1/9 | 
| damage Excellent. No shock is im- | Motor accelerates instantly | 2 sec to Very good. Shocks in load, | Very good. 94-97%. Con 6 t ; 2 to ( t | 
leakage parted the system about speed. Load min however, will stant slip under full load termitt 

starting. is brought up gradually creased slipping. causes heat loss. 


| over a longer period. 


eases disk wear Excellent. Some cases re- Acceleration set by de volt- 1 30 sec Ex nt. With full power |, Excellent. 1 if clutch | None 0 cont 5 ! to 2 t 
| shortens arma- quire auxiliary servo equip- | age control. Basically an applied, the clutch acts simi- | is locked and drivin t tent 
ment. Permits any desired adjustable lar fixed coupling. straight through 
starting characteristic. device. 
peratures above varying de voltage applied | closely controlled by vary- | 5 min locked in to give zero slip. locked in 1 termittent to 2 
winding. voltage; ing voltage applied 
slow, smooth start. High | winding. 
voltage; quick stort. 
the Excellent. Controlled Closely controlled acceler- sec Good. Can varied Very good. 97%. Eff 
gap voltage to winding. low ation by varying de voltage 30 min changing the dc excitation | ciency decreases with in t 
voltage; slow, smooth start. | applied to winding. to the winding. creased slip. 
High voltage; quick start. 
parted system start- speed. will cause increased slip- slip under full load ttent 


212 ing. Gradual load buildup over page 
a longer period. 


| 
| 


Vibration and impact proof 
bolted connections 
standard applications. 


all electrical terminals 
subjected vibration 
transit operation, and for 
any electrical electronic 
assembly where positive 
contact must main- 
tained. 


seal bolt threads where 
leakage past stud threads 


¥ 


Blind fastening applica- 

tions where nut 

“clinched” into sheet metal 
becoming self-retaining 


well self-locking. 
| 


eliminate drilling and 

tapping and provide steel 
thread strength for soft 

metals, ESNA spline nut 

pressed into bored hole 


Simplified self-aligning 
self-locking fastener for 
bolting two 
surfaces. 


VAUXHALL ROAD, UNIC 


LOCKED ANYWHERE THE BOLT 


ELASTIC STOP NUT CORPORA 


Spring-mounted connec- 
tions dynamic balancing, 
where nut must stay put 
vet easily adjusted. 
(Flanged face eliminates 
need for extra washers. 


make and break adjust- 
ment studs where accurate 
contact gaps must main- 
tained. Note “ihin” height 
design for limited clear- 
ance. 


For bolted connections re- 
quiring predetermined 
play. 


< 
For rubber-insulated and 
cushion mountings where 
down. 
| 


HOW THESE NUTS SOLVE MANY 
FASTENING PROBLEMS, ELIMINATING 
EXTRA PARTS AND OPERATIONS... 


The red locking collar ELASTIC STOP® nut grips bolt 
threads with perfect fit that will not loosen under severe 
vibration stress reversals, and seals against liquid seep- 
age. bringing nut and bolt metal thread flanks into firm 
contact eliminates wear producing axial play. The elastic 
locking action the insert-type stop nut does not distort 
gall bolt threads. reusable many times. 

Send for the following free information: Elastic Stop nut 
bulletin; Rollpin® bulletin. enclose drawing your 
product for specific self-locking fastener recommendations. 


FRIC 


fastening problems solved ELASTIC STOP nuts 


Design better and cut costs with this 
Fastener 


It’s easy overlook some the many factors 

joint design and fastener selection. Here’s question-and- 
answer review help you cover all the points. can also 
help you turn less-expensive fastening methods. 


OVER-ALL DESIGN 


this product that will require disassembly? 
often?) Under what conditions (in the shop, where tools 
are available, the field? 


any specifications apply over-all design? 
the fastener fastening method itself? 

Could the part designed one piece—perhaps taking 
vantage some new production method—to eliminate fastening? 

Are there likely problems galvanic corrosion, between 
the parts, between the parts and the fasteners? 

there finish the parts that might damaged some 
joining methods? 

Will the joint subject unusual vibration 
conditions? 

and lock the fastener from one side, requiring blind rivets 
similar devices? 

Could pressed fit crimped joint the fastening job? 

10. the fastener made from suitable material? (i.c. 
spring steel, stainless, nonferrous, plastic 

11. Would possible substitute magnetic holding other 
techniques for conventional methods fastening? 

Specific-job Questions 

FASTENING DEVICES 

Have you considered all the possible fastening units—metal 
brads, magnets, and the well conventional 

fastener? 


possible use fewer fasteners (and perforate the 
parts fewer points) going higher-strength materials? 


saving might their extra cost.) 


Would change part design make possible use standard 
instead special fasteners? 


— 

4 


stock 


Are the tolerances 


Where 


possible specify heac 


use standard bar stock? 


is Call he allowed? 


Can 


ot be 


size and shape 


locking nuts, cotter pins, staking, adhesives, 


8. Would it be advisable to us« 


Product Engineering 


used, would 


flow-on 


it 


that would 


SCadl 


least 


Have vou considered possible holding methods 


lants 


molded-in cast-in inserts? 


mit 


Have you considered plastic plastic-coated fasteners elimi 


nate separate cushioning between fastener and part? 


12. the fastener simple apply? 


one 


the fastener lend itself possible mechanical assembh 


should 


used 


Specific-job Questions 


fastening device 


reusable where necess 


Consider 


PERMANENT 


Arc 
5 
met 


Call 


the 


damaged, 


temperature joming metho 


Have you considered such techniques 


stitching, use structural adhesives? 


signed that welding, 


moved? 


vou provided radius for 


whe T¢ 


two part ul 


friction heats joint, 


pre 


h i\ 


the 


eC Vou COTSIGC 


together 


melting material) 


whi 


the 


techniques well conventional fastening 


Will the 


clict 


will 


iting ¢ 


ick 


1 
] 


! 


Specific-job Questions 


better-looking finish? 


5 


f not, chances are 


self-t 


JOINTS 


filler metal? 


new tore h wel« 
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that 


pressure welding, 

brazing fluxes 


The true spring PIN has real spring 


The spiral coils give pins full spring action that completely 
different from other flexible pins. Radial stress developed compression 
distributed uniformly throughout the sgiral coils, critical 
This characteristic enables true spring pins 
absorb high stress and shock, and withstand severe vibration. You 
gain the maximum benefits cost reduction and design improvement only 


when you use spring pin with unique, coiled shape. 


SPIROL coils offer these exclusive advantages 


Non-heat-treated metals Wider hole tolerances Miniature sizes retain flexibil- Shock resistance ex- 
such as low-cost brass, copper, nate reaming, reduce drilling re- ity and strength of the spiral tremely high resistance to shock, 
nickel stainless steel can jects, cut production costs, Both SPIROL the only shear, and vibration permits use 
used in SPIROL true spring pins plus and minus tolerances are spring-type pin made in minia of “medium duty” SprRoL pins 
Less resilient metals flex with allowed because ture diameters: 1/32 039 the majority applications 
out failure, because there is no spring pin's greater flexibility in — 3/64" — .052”. Standard di- Heavy and light duty Sprrot 
concentration stress expansion and compression ameters 1/2” stock pins are also avail stock 


FREE! Write for complete literature spring pins, including price list. 


PIN 


Phone: PRescott 
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Writing 


Sooner later every engineer has write complete 


HECTOR FRENCH technical information about some piece equipment 


Chief Dept or process—and write it fast. Here’s a “prefabricated” 
anocrn 


Waltham, Mass. outline help the job quickly and completely. 


Quick check for 


Items listed under Note 
and are ones that have writing should not confused with article 
time after time, hundreds different and report writing, which require much mere direct style 
technical publications written both government The reader article not when 
ind commercial specifications. Check points are reading for using some machine process 
logical sequence not importance use this list that has either bought has use earn his living 
st +] like t “a ld But “instructions,” though they permit a more standard- 
ust check the topics like include, add any 
ized presentation, must still clear and direct. Short 
other th it are p Cullar tO t ic ub . 1¢ yu sentences are better than long ones Where possible, keep 
] ] . 
have outline speed your writing words short; use active voice, not passive 
Description Operat 
hat if nat Pri R it ft d i ded 
How this information Order, Operator req 
| trat 1 of t Sh | dama Identif pa t 
Identify ma fact hi I | pack 
Relate t 1 iated pmen List charact t nat 
larger system, explain List When are dif 
What doe quipm nt do? | r requirel nt Le | rat itt 
W hat g elit ind dimen ()perat nal k d igram 
happens it? Operating supplies req Enough theory for operat 
comes out? Installation requirement rational adjustment 
Why this way? Operator requirement the equipment 
What i equipm nt d with Weatl Tp! ( t t tput i 
Who it? Warnin ind p! Standby op rat 
O Advantages of the e upment If system: 1 peat for ich nit O; rating tl juipn nt 
Advertising produ t(s opyright date off the equipment 
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MULTI-FLEX 


lication est solves this Dempster-Dumpster, Multi-Flex flat pleated 
bines rubber-and-fabric strength resist gouging and 

your engineer ing 

Here are just few examples the versatility that corrugated 
U.S. Multi-Flex® offers the equipment manufacturer. 
Because Multi-Flex specially engineered rubber and 
not molded —it has built-in ruggedness that pro- 
vides compression extension without stretch strain the 
wall structure. available wide range diameters and 
shapes, can your specifications. Inside diam- 
range from 36”, constructions for service from Multi-Flex connectors are used this vacuum filter, 
minus degrees plus 500 degrees taking ment and nt. They 
ake require movemel Jonnectors Can convey 
20, Canada, Dominion Rubber Co., Ltd. 
a 
socks conveying sifted flour the bin. Circular motion 
range diameters and shapes, can 
the sifter requires extreme extendability the socks. 
Multi-Flex solves this problem and far outlasts fabric socks. 
Mechanical Goods Division 
United States Rubb 
See things you never saw before. Visit Rubber’s New Exhibit Hall, Rockefeller Center, 
“Use Reader Service Card For More Information” Product March 
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Product 


Quick check for 
Writing 


Post-operational adjustment Lubrication chart unit schematic, vector, pri 

Keeping log operation maintenance chart Mechanical exploded views 

Local 


precaution through annual Mechanical disassembly 


Supplies needed How gain access for maintenance Mechanical reassembly 


remote operation Periodical checks (hourly, daily, Overhaul procedures 


Replacing Periodic overhaul procedures equipment required 
Repeat above for each Precautions, warnings Special tools required SHEET 
Define unusual expressions Special test circuits List faults 
unusual procedures Special test setups Special test circuits 
Refer adjustment Re-tropicalization showing adjustment 
tests for operation Re-weatherproofing Mechanical, hydraulic, pneumati 
maintenance check chart Specify lubricants electrical servicing 
Fuse, tube, vibrator, List special tools 
and plug-in-unit List special repair 
fuse, vibrator, indicator, —Voltages schematic dwg 
locations -Wave-shapes schematic dwg 
Pre-maintenance procedures —List component parts 
from preceding needed Post-maintenance procedures Parts manufacturers 
level Cleaning, painting, polishing Parts ordering 


How works, not Corrosion, rust, water, salt-spray, dam cabinet, corrosion, rust, 


What goes in? cable, connector check ter damage 
What happens it? Parts-replacement schedule 
What com it? Where buy replacements parts 


Things Remember 


Compare with familiar equipment replacement schedule 

Differences between model buy supplies Covering 

Diagrams: systems block, unit block Get nam 
vector, simplit schemati omplet Get your name 


hematic, primary power dist Give date, department 


Corrective Maintenance 


omparison Repeat from preceding needed Drawings, pics better than word 


Signal-flow Write technician’s level Hold consistent 


Svstem-operation requirements 


each mode operation input output 


for svstem, unit, 


Preventive Maintenance 
points, by test signal 
Repeat ding needed Signal tracing chart 
technician’s level Charts: Oscilloscope wave-form, volt 
requirements ige, resistance 
Check-chart for proper operation Diagrams: servicing block, 
Maintenance check-chart hematic, over-all schematic, 
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Oscill wave pattern one side, double spaced 
Hold consistent technical level 
output toward input Component identification hart Check security clearance 
input toward output drawings and photos lable content 
List tables 
Number the pages 
Use short words 
Use simple senten 
m naracranhsc hr 
Keep paragraphs 
White space for easy reading 
Step-by-step procedures best 
reference 
Keep i opy vour lf. 


Tests show the Worthington Junior stays tight 
even under torque force 3300 pounds. 


the little 


The Worthington Junior built 
for lifetime service. Like the fa- 
mous heavy-duty QD, this two-piece, 
light-weight sheave has heavy- 
weight’s grip. It’s built for staying 
loosen slip under 
shock pulsating Yet it’s al- 
easy remove from the shaft. 


hub design patterned after 
our heavy duty QD—tapered, split. 
Worthington development grip the 
shaft and still provide easy assembly 
and removal. 


common hub for complete range 
pulleys “A” and Section, 


and double groove—108 sizes all. 


three heavy hex head bolts. standard 
wrench all you need assemble 


remove. 


Tapped holes sheave for using pull- 
bolts break cone grip when re- 
moving pulley from hub. 


Distinctive I-beam arm (in larger 
sizes) give more strength with less 
weight. 


Get all the facts. Write for your free 
copy descriptive bulletin FHP-100- 
B1. Worthington Corporation, Section 
79-8, Oil City, Pa. 


THE 


Single Groove Two Groove 


WORTHINGTON 


q 
w a 
y 
q 4 


(1) body casting; (2) cam slot and pin 
shifting mechanism; (3) gears; (4) out- 
put shaft; (5) controlling spool-type valve; 
input shaft. 


SY 


Mechanical Force 


Adjusts Reverses 
Hydraulic Motor 


This gear motor 1s essentially a fluid hvdrauli pressure to the prope side of th nanufact \loto i t 
marily designed for power limited direction, even under required, gpm. 
and other vehicles When force Zero pressure prevails this svstem Dimensions 
the imput shaft driver ept when gear motor operating. range from depend 
occur), system slots and pins valve pump other from stock. Behlen 
like pressure source pump design for lumbus, Neb 
position a spool type valve This directs use with this gear motor ws available ft \ Circle 1. inside back cover 

CONTINUED ON PAGE 90 


and MATERIALS 


NEW 


ny t ya i | 
} 
of 

t } P ] Walid 
wit { 7.5 t | it rated 
pm t 1 
it haract t t 

Instant 
+} not 
id it it d 

ir ¢ helt t d 
prot ) tor testin n vail 

Berry Hydraulics Div., Oliver 

Corp., Oliver Building, Pittsburgh 

Circle 2, inside 
= >» 
} EM at | 
> 
Flow-control valve 
iffect in t 
ided 

t if t I it 
i d thr i | 

i pa 
it nd ivaila i t! 
H md 3 Standard d 
| | + ( 
1 ft i lar it a 
if I pl 1a 
t uit divid ia 
t path ich 
d fi t Kata stant rate 


NTS 


back cover 


continued 


MATERIALS 
other discharged tank Min and 
max range varies with each 
standard valve Valve port 


gpm range. Denison Eng. Div., American 


Brake Shoe Co., Columbus, Ohio. 


Circle 3, 


inside back cover 


y 


High- valve... 


in yaraull rvi pem | 
1d tment ps! ttin 

\ in be mad th high-pre re inst 
nent thread Inner valve are 
thout tools. Other model 
ire available for dead-tight 


ind for oil-field equipment handling fluid 
ind natural Fluid Mechanics 


Box 194, Bellaire, Tex. 


Circle 4, inside back cover 


direction. can swivel max misalign 
for misaligned linkage control rod. Con 


Product 


ipplies load directly center 


ball and distributes over full race 
Unit requires lubrication 


steel, heat 


ver can machined 


Spherical race 
ground and 


treated, precision 
dized. 
steel, 
casting malleable-iron casting, cadmium 
Stud is 
pl ited. Rod ends are 

l 


plated cold rolled steel, cadmium 
available four stock 
and in., male and 

lengths are 14% 
Carter En- 
Mich. 


inside back cover 


types. 
in. from center ball 
Circle 5, 


gineering Co., 


High-temperature laminates 


strength after 


peratures 350 heat and 


flame-resistant 


operating tem 


laminates are made from 


asbestos fiber 


nonferrous 


impregnated with heat-resistant 


varnish. Can fabricated 


resin OF 


methods laminates water 


days in water at room 


iling water 
Continental-Diamond Fibre 
Co., irk 107, Del. 


Circe 6, 


inside back cover 


Belt for variable speed 
length 
can 


machin 


adjusted any desired 
ind said minimize vibration 
installed without 


Made oil 


ne, the belt designed series 


mantling 


ind heat-resistant neo 


nks held irely patented fasteners 
Con range sizes, priced competi 
tively with the current market. Manheim 
Mig. Belting Co., Manheim, Penna. 


Circle 7, inside back cover 


produced precision fabricating tech 


niq interchangeable with O-rings, 
une groove and require 
said to provid high-1 
thev a ud to provide a high-performance 


Seals can fabricated from stand 


specially developed compounds 


CONTINUED PAGE 


1955 


LETTERING COSTS 


HALF WITH 
CLEARPRINT 


“FADE-OUT” PAPER 


GUIDE LINES 
TITLE BLOCKS 


AND ENTIRE DRAWING 


Vertical and horizontal guide 
lines are always the same 
each and every sheet. 


Horizontal lines are identically 
placed every sheet, allowing 
you design your Title Block 
above for uniform lettering 
every sheet. Horizontal lines 
entire sheet save hours 
LETTERING AND DRAFTING 
TIME. 


Vertical lines are identically 
placed every sheet and pro- 
vide uniform guides for vertical 
layout. 


Available rolls and sheets 42” 
width any length with grids ruled 
and 10x lines 
the inch. 


CLEARPRINT WATERMARKED 
FOR YOUR PROTECTION 


PAPER 
TECHNICAL PAPER 


FORMS CHARTS GRAPHS 
THERE SUBSTITUTE 


Demand Watermarked Clearprint 


Product March 195 


SAVE 
DRAFTING 
TIME 


DRAFTING 
TIME 


DATE 


CLEARPRINT PAPER CO. 
67th Street, Emeryville, Calif. 
Send Clearprint samples, with prices, for the following uses: 
Have your representative call office. 
“Use Reader Service Card For More Information 


ATTACHMENTS 


NEW COMPONENTS 


itural, svnthetic and silicone rubbers to 
requirements for resistan temper 
iture extremes, acid and oil, low com 
tion rings fall 
tolerances for standard 

Goshen Rubber Co., Goshen, 


Circle 8, inside back cover 


designed for servomechanisms where 
hes and similar devi 
ermined 
tainless steel cams rotated rela 
tive cach other permit adjustment 
between rise points from 
clamp secures assembly shaft, 
locks cams for desired setting. Max 
dia in. and hubs are available for 
shafts Sterling Precision 
Corp., 54-17 Lawrence St., Flushing 54, 


Circle 9, inside back cover 


Power package... 


single double-reduction-gear unit 


MATERIALS 


rated the unit Can 
t with shaft ten t th 

tached from motor | ren 1 re 


Howard Industries, Racine, Wis. 


Circle 10, inside beck cover 


Fin-cooled speed reducers... 
right-angle-d 
Models include horizontal vertical 
apacity ratio. For use with motors 1.5 
t each of the thi 1 i 


Gear Co., 1400 179th Cleveland 
10. 


Circe 11, inside back cover 


Flush-mounted transducers... 


for measurement gage, and 
bridge with nominal tan 
full-scale open circuit excitation 
lemperat I iT ] to 


ps, continuous dutv; 1/30 to 4 hp at the 

ps. duty Single-redu 

t i wounit ha 1 torg rating to 50 


continued 


for conversion c'osed line applications 
Statham Instruments, Inc., 
Blvd., Los Angeles 64. 


Circle 12, inside back cover 


Magnetic drain plug... 

knurled circular knob, when pushed 
ind given quarter-turn, inst intly removes 
inserts the magnetic plug. 
useful for cold-weather operation and 
accessory drives and fluid 
tinks. When insert removed, 
losing valve immediately seals off open 
ing, preventing loss oil Technical De- 
velopment Co., Glenolden, Penna. 


Circle 13, inside back cover 


Miniature high-torque motor 


Starting torque 1s equal to running torque 
olenoid with vibrating rate 
motion is translated into rotary stepping 


CONTINUED PAGE 
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Rubber Bonded-to-Metal Parts 


Precision know-how, care, and special bonding techniques 
assure you parts that will reduce assembly costs, im- 
prove product operation and simplify design. 


Just send your problems—your blueprints Precision for 
solution. Our engineering staff will glad make rec- 
ommendations and quote your requirements. 


Specify Precision—first quality 


Products Corporation 


Dept. Oakridge Drive, Dayton Ohio Canadian plant at: Ste. Thérése Blainville, Québec 
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readily weatherproofed during erection 
. or othe s of switches, val operahon, 
stepping switches. Viking Tool and Ma- 
chine Corp., Main St., Belleville 


Circle 14, inside back cover 


Fastened same time corrugated 


outboard face ele 


ment that snapped into groove 


CLOSED CELLULAR the bore the outer ring. Metal flinger 


NEOPRENE CLOSURE repels dirt and moisture and protects thin 
ideally suited for corrugated as- flexible lip 
installations. positive contact seal. 


referred hitects for the solid, Corp., Jamestown, 
continuous nature the neoprene seal 


Closure Strips Circle 15, inside back cover 
liked construction men because its 


easy, quick installation fastened same 
separate caulking operations. 
excellent aging and Die-cut fit corrugations, Rubatex 
forms a snug, air-, water- and dust- 
lar structure, guarantee year-in and under aprons ridge roll, with flash- 


ng sections at roof junctions, side walls 
out weather barrier that’s well worth 
end walls. Corrugated siding sealed 
checking into. level and with flashing 


sections above and below windows and 


doors, 


RUBATEX DIVISION, Dept. PD-4 
GREAT AMERICAN INDUSTRIES, INC. 
Bedford, Virginia 


Air-line lubricator... 
Send for has transparent dome that said avoid 


oil waste. Device produces and distributes 


Free Sample atomized oil particles. Provides constant 
and lubrication during entire operation 


unit can lubricate any amount 


Data Sheets air from cfm. Adaptable right 


(Continued page 96) 


For full details and sample of Rubatex 
Neoprene Closure Strips — print your 
name in space below, attach to your 
company letterhead and mail to us. 
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Closure Strips are employed at roof, side wall : 
low 1 door inctures of Shackelford 
Cox combination show and 
Larger structures, such the Reynolds 
Metals office bu > Francisco, were QQ 
weatherpr fed in this shior | 
| 
| | E 


Install Inter-Lock units around existing files. Add-on files horizontally vertically 


Check these important advantages you get other filing systems: 


Send TODAY for 
descriptive folder and prices 


EUGENE 


EVERYTHING FOR DRAFTING 
SURVEYING & PRINTMAKING 
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DIETZGEN 


New Orleans + Los Angeles 
Washington + Philodelphia + 
Kensos City Denver 
Cine er + Detroit 
Deolers ine 
March 1958 


cogo + NewYork 


co. 


Sen Pranciseo 


Pittsburgh 
Milweukee 


Seattle 


SAVES FILING AND FINDING TIME. Each draw 
ing finger-tip handy. Indexing and out-marking 
are right file door. 


SAVES SPACE-puts more drawings less space; 
flexible stack arrangements fit around existing 
files, unused aisle arrangements 

even under tables beside desks and 
ing boards for ready-reference. 


PROTECTS IRREPLACEABLE DRAWINGS from 


dust, light, crushing, and fire damage and 
easy access means less handling damage. 


PERMITS any direction for future 


expansion 
PACK MANUFACTURING CO. 
Box 508, Logan, Utah 
Name Title 
Firm Name 
Address 
City Zone State 
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NEW 
ease your needs CAPITAL 
EXPENDITURES 


g 


This High Precision 
GEAR MAKING 


Facility...... 


Simple arithmetic explains why, TODAY, many 
America’s leading manufacturers longer undertake 
solve the problems involved making gears. For 


them, FAIRFIELD THE ANSWER! 


Every facility available Fairfield 
ultra-modern equipment kept busy volume produc- 


tion. This makes for economy and efficiency that can 
benefit YOU. 


Check with Fairfield NOW your gear production 
schedules. one the nation’s largest independent 
producers, Fairfield can usually give you quickest service 
available and handle any production requirement. 
Become Fairfield customer; pays! CALL WRITE. 


FAIRFIELD 


MANUFACTURING CO. 
2305 Concord Lafayette, Indiana 


TELEPHONE: 2-7353 


ZB 


TRACTORS * HEAVY DUTY TRUCKS * AGRICULTURAL MACHINERY * POWER SHOVELS AND CRANES 
MINING MACHINES * ROAD GRADERS * BUSES * STREET SWEEPERS * INDUSTRIAL LIFT TRUCKS 
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New Parts and Materials. 


left-hand mounting without modifica- 
Gits Bros. Mfg. Co., 1850 Kil- 
bourn Ave., Chicago 23. 


Circle 16, inside back cover 


Silicon power rectifier 


for all types power applications 


hermetically sealed unit that provides for 
ward amp with max peak in- 
verse voltage 500 For high tempera 
ture applications, Operates junction 
temperature 374 with detectable 
change characteristics caused aging 
Reverse leakage the cell milh 


amp max at rated inverse voltage and max 


terminal and plated maintain low 
ontact resistance Can mounted 
Westinghouse 


Corp., Box 2099, Pittsburgh 30. 


Circle 17, inside back cover 


Grounded 
incorporate principles used sealed 
strument receptacles. Molded 
insert and gasket are one integral part, 
providing completely sealed and pressur 
ized receptac le Socket said to be water 
proof, even without cap. Has molded 
lead construction aircraft wire 
16. Standard leads are in. long. Three 
contact socket and service 
quirements for tools, 


and and electronic equipment. 


Whitney Blake Co., 
New Haven 14, Conn. 


Circle 18, inside back cover 


Double-acting cylinders... 

for hydraulic service 2000 psi have 
interchangeable foot lugs, 
front flanges, rear flanges, 
mounting steel end heads. Built eight 


sizes, in. inclusive, with standard 


(Continued page 99) 
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achange spring design 
Can reduce cost and improve 
performance. 


FIRST DESIGN 


the original conception this switch 
retaining spring, extension spring 
was formed into garter spring in- 
serting small plug the form 
spring into the two ends. Assembly op- 
eration proved difficult and costly. 


the redesigned spring, one end re- 
duced diameter and inserted into 
other end, eliminating the spring plug 
and providing stronger unit. 


Early consultation with our spring spe- 
cialists, following the determination 
fundamental performance characteris- 
tics, often insurance against unneces- 
sarily complicated manufacture. Write 
for pamphlet ‘‘How solve your spring 
Gives case histories and 
valuable design considerations for vari- 
ous types springs. 


. . 
Associated Spring Corporation General Offices: Bristol, Connecticut 
Wallace Barnes Division, Bristol, Conn. and Syracuse, Raymond Manufacturing Division, Corry, Penna. William Gibson Division, Chicago 14, 
B-G-R Division, Plymouth and Ann Arbor, Mich. Ohio Division, Dayton, Ohio Milwaukee Division, Milwaukee, Wis 
Seaboard Pacific Division, Gardena, Calif F_N. Manross and Sons Division, Bristol, Conn Dunbar Brothers Division, Bristol, Conn 
Cleveland Sales Office, Cleveland, Ohio San Francisco Sales Office, Saratoga, Calif Wallace Barnes Steel Division, Conn 


Canadian Subsidiary: The Wallace Barnes Co., Ltd., Hamilton, Ontario and Montreal, Quebec 


are PRING CORPORATION 
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IMPROVED DESIGN 


This new series, the PC, ingenious impulse latching relay which employs 
single coil and armature activate insulated rocker arm. Switching positive, 
fast (30 milliseconds). 

Its low cost, dependability and versatility make ideal for wide range uses. 
For example, two leading set manufacturers use the their remote control 
circuits switch. also used maker automatic garage doors. 
Conveying systems, automatic processing equipment, flow controls—the 
right for these applications and many more. 

Contact arrangements are available Form (4PDT), and the snap-action 


contacts are rated amps. 115 resistive. The relay may ordered open, 
shown, metal dust cover. 


Write wire today for complete information. 


a 


MAXIMUM WIDTH 


SERIE ENGINEERING DATA 


GENERAL: Description: Single coil, impulse latching relay. 


Insulating Material: Laminated Phenolic. 
Insulation Resistance: 1500 megs. min. 


Breakdown Voltage: 500 RMS. 


Ambient Temperature: —55° +85° 


Weight: ozs. (open) 
DC, 75% 


AC, 78% for nominal voltage. 


Operate: MS. 

Terminals: Pierced Solder Lugs 
Coil: Two #20 AWG Wires 
Contacts: One #20 AWG Wire 


Power: 


Enclosures: Can. 
CONTACTS: Arrangements: Form max. (4PDT) 


Material: dia. Silver Cadmium oxide gold flashed. 
Load: amp. 115 resistive. 
Pressure: grms. min. 


COIL: Resistance: .016 34,500 max. 


DC, watts. 
AC, 18.4 Volt Amps. 


Duty: Intermittant. 
Insulation: Cellulose acetate wrap; varnish impregnated (open). 


MOUNTINGS: Two dia. holes center. 


P&B STANDARD RELAYS ARE AVAILABLE YOUR LOCAL ELECTRONIC, 
ELECTRICAL AND REFRIGERATION DISTRIBUTORS 


Potter ine. 


nominal voltage. 


PRINCETON, INDIANA 


Nome 


Company 
Address 


City 


Product 


March 


SUBSIDIARY AMERICAN MACHINE FOUNDRY COMPANY 
Divisions also Franklin, Ky. and Laconia, 


Mail the coupon below for further engineering data new Series 
relays plus new compact catalog standard type relays. you need answers 
specific application problem, write detail. 


Potter & Brumfield, Inc., Princeton, Indiana 
White, Brig. Gen. USMC (Ret.) 
Special Projects Engineer 


Please send complete data the new Series relays, 
plus the new compact catalog P&B standard relays. 


State 


See our catalog Product Design File 
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New Parts and Materials continued 


dashpot cushions for either both end 
Preloaded, confined cylinder seals and 


ram packing, and 


nze ram guide are used 
onstruction allows end heads 
tated for multiple piping positions and 
independent head Oilgear 


Co., 1560 Pierce Milwaukee 


Circle 19, inside back cover 


Miniature motor... 


proportional polarity and magnit 
voltage, making this 
f es requiring a very low start 

12 or 24-v-d Op it 1 over a wid i 
in. and meets existing military 

ition Luther Mfg. Co., 7312 Varna 


Ave., Hollywood, Calif. 


Circle 20, inside back cover 


Glass-fiber reinforcing mat 


Inc., 6200 Strawberry Lane, Louisville, Ky. 


Circle 21, inside back cover 


Temperature control 


I i 
1 I 

| 


(Continued on page 100) 


= 
held t 1% act t ta rt na 
binders are used acl prop 
mat structure for individual applicat 


How Curtis helped 


“BEAT THE HEAT” 


This single universal joint 
ribbon-stripping machine was op- 
erated 34° angle. The joint 
heated up, wear was excessive. 
(Curtis Joints have been tested 
angles 37°, but not 
ordinarily recommend angles great- 
than 30°.) 


Curtis engineers recommended 
double Curtis joint, which reduced 
the angle 17° per joint. Result: 
overheating, improved efficien- 
cy, longer life. 

You can depend Curtis en- 
gineering any problem angu- 
lar power transmission. And you 


can depend 
CURTIS UNIVERSAL JOINTS 


because our catalog torque and 
load ratings are substantiated 
constant tests under production 
conditions. 


14 SIZES ALWAYS IN STOCK — 
%” to 4” O.D. (6” joints on special order) 


Not sold through distributors. Write direct 
for free engineering data and price list. 


UNIVERSAL JOINT CO., INC. 
Birnie Springfield, Mass. 
As near to you as your telephone 


EXCLUSIVELY MANUFACTURER 


UNIVERSAL JOINTS SINCE 1919 
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design 
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system consists bulb, capillary and 
filled 
Bellows expands contracts with 


bellows with 
liquid 
heating cooling, actuating snap-action 
switch preset point. Com 
pensation for ambient temperature effec 


switches rated for amp 115 230 


tive —65 
are standard. All switches are single 
pole and suitable for 180-F ambient tem 
perature. United Electric Controls Co., 
School St., Watertown, Mass. 


Circle 22, inside back cover 


exc 


Metal film potentiometer 


has alloy resistance element evaporated 


high vacuum and deposited onto 
Thickness of the 


controlled to produce 


coating 


can desired ele 


trical characteristics. Unit withstands 


treme tests vibration, shock and 
tures 300 Standard power rating 


2 w at 300 BF. Offered from -in. to 3-in 
dia Design permits ganging 
ing two more independent sections 
common shaft Servomechanisms, 
12500 Aviation Hawthorne, 


Circle 23, inside back cover 


Liquid-leak 

has been developed for supplemental use 
with existing combustible-gas vapor-de 
tection systems. The range operation, 
however, can extended that the 
tector can used for leak control any 
inorganic liquid. Available for 
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continued 


cither continuous, single-area monitoring 
multipoint scanning. Circuitry fail- 
safe and all units have available normally- 
open, common, normally-closed contacts 
for actuation external devices alarm 
conditions. Control cabinet designs are 
available for flush panelboard mounting, 
wall mounting explosion proof for Class 
Group operation. Davis Emergency 
Equipment Co., Inc., Halleck St., New- 
ark 


Circle 24, inside back cover 


Silicone 

cold-blending alkyd, melamine 
and acrylic-type baking enamels gives them 
improved color and gloss retention, thermal 
stability and resistance weathering. The 
resin expected find wide use base 
for aluminum paints operate the 500- 
to-1200-1 Asbestos cloth coated 
with this paint can used for heat and 
flame-resistant clothing; paints can used 
protective coatings. Inexpensive silicone- 
modified baking enamels can prepared 
tem- 


with 


range. 


that offer operating advantages 
peratures the 300-to-500-F range. Ap- 
plications include coatings for transformers, 
motors, high temperature lamps, electrical 
components and appliances. Silicones 
Div., Union Carbide Corp., 42nd 
St., New York 


Circle 25, inside back cover 


Positive-locking set 
has been designed eliminate split hub 
gears and clamps. nylon insert takes the 
shape the holding member and permits 
removal all parts without burrs 
marks, PIC Design Corp., Sub. Benrus 
Watch Co., Inc., 477 Atlantic Ave., East 
Rockaway, 


Circle 26, insde back cover 


Motorized reduction gearhead... 
on output shaft of a motorized, stepless, 
variable speed reducer boosts torque rating 
the amount reduction-gear ratio. 
also reduces speed range the ratio 
amount. Stepless variable speed from zero 
max still maintained. Provides 
motorized, geared, fully variable speed 
package for use where increased torque 


(Continued page 104) 
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INTRICATE DESIGNS 


Mass-Produced Economically 
... Investment-Casting 


metallurgical structures close as-cast 
smooth surfaces are all available 
tion basis through HAYNES’ investment-casting process. 
This modern mass-production method enables the de- 
sign engineer select the best alloy and most efficient 
design for application. Desired parts can made 
specifications economically, regardless how difficult 
costly they might produce other methods. 

Haynes Stellite Company’s extensive services 
perience complete tooling, production, quality 
trol, metallurgical, and finishing facilities 
more than 200 craftsmen ... plus 
than guarantees that here 
will obtain all the benefits the proc- 
ess has offer. 

For complete details, ask for our 40- 
page book. Write HAYNES STELLITE 
CoMPANY, Division Union Carbide 
Corporation, Literature Section, 30-20 
Thomson Ave., Long Island City, N.Y. 


Inspecting Castings— Every casting carefully in- HAYNES STELLITE COMPANY 
spected insure top quality. “Zyglo,” gamma ray, 


x-ray, and hundreds precision gages are avail- 
able make sure parts meet specifications. 


Division Union Carbide Corporation 
Kokomo, Indiana 


“Haynes,” “‘Haynes Stellite,” and “Union Carbide” are registered trade-marks of Union Carbide Corporation, 
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HAYNES Investment-Casting Solves the problems 


aa 


Special Reports 


sisement) 


Finishing Non-Ferrous Metals 


NUMBER Base, Corrosion- 
Resistant Finishing with Iridite 


WHAT IRIDITE? 


Briefly, the tradename for specialized line 
chromate conversion finishes. They are generally applied 


dip, some brush spray, near room tem- 


perature, with automatic equipment finishing 
facilities. During application, chemical reaction occurs 


that produces thin max.) gel-like, complex 
chromate film non-porous nature the surface 


the metal. This film integral part the metal itself, 


thus cannot flake, chip peel. special equipment, 
exhaust systems specially trained personnel are 


required. 


Chromate conversion coatings are well 
known and accepted throughout industry 
economical means providing cor- 
rosion protection, good paint base and 
decorative finishes for non-ferrous metals. 
However, continued developments have 
been rapid and widespread that many 
manufacturers may not completely 
aware the breadth application this 
type finish. Hence, this digest cur- 
rent information; to bring you up to date 
the many ways which you can ob- 
tain proper surface preparation for paint- 
ing and increase product durability with 
single multi-purpose chemical pretreat 
ment. Report decorative, corrosion- 
resistant finishes and III 
chemically polished, corrosion-resistant 
finishes are available request. 


First, accepted fact that metal 
surfaces should prepared before paint- 
ing make possible efficient paint sys- 
tem. Naturally, this preparation should 
provide for good initial paint adhesion. 
Chemical treatments have proved extreme- 
effective this respect, particularly 
those neutral preferably acid na- 
ture. Further, most efficient, chem- 
ical treatments should provide non-por- 
ous barrier maintain adhesion sealing 
the metal from the paint and moisture. 
They should also provide self-healing 
film which prevents lateral corrosion the 
event that bare metal exposed through 
scratching. 


The Iridite chromate conversion coat- 
ings meet all these 


chemical conversion treatment for sur- 
face preparation. provides initial paint 
bonding molecular adhesion. acid 
nature and produces film that gel- 
like and non-porous structure. Thus, 
the Iridite film effectively seals the metal 
from the paint and from moisture penetra- 
tion. Because the film contains 
relatively soluble constituents, will pro- 
tect areas scratched through bare metal 
and prevent lateral corrosion. This 
accomplished gradual leaching 
these constituents into the damaged area. 


Further, because its gel-like, non-crys- 
talline nature, the Iridite film will not 
affect the appearance texture the 
paint film, nor will dust powder 
mar the painted surface. Because the 
film non-porous, paint coverage in- 
creased, thus substantial savings paint 
costs will realized. addition, treated 
parts may stored for long periods 
time prior painting without the risk 
entrapped moisture causing blistering 
when painting. 


Iridite chromate conversion coatings 
are widely used with equal ease and suc- 
cess under both baked and air-dried paint 
systems. While the actual adherence prop- 
erties the Iridite film not increase 
appreciably with its thickness, corrosion 
protection does. The protection the 
Iridite film proportionate its thickness 
and should taken into consideration 
when selecting the Iridite meet your 
needs. However, sometimes necess- 
ary sacrifice maximum corrosion pro- 
tection for appearance when finished 
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part only partially painted. For 
example, may desirable use thin, 
clear, bright Iridite film the unpainted 
areas must present chrome-like appear- 
ance. typical case that instrument 
housings which the exterior painted 
and the inside left unpainted. 


the other hand, all surfaces the 
product are painted and maximum 
corrosion protection required, the heav- 
ier and most protective Iridite films should 
used. For example, all surfaces zinc 
die cast fruit juicers are finished with 
highly protective Iridite film prior paint- 
ing provide maximum resistance the 
corrosive action fruit juices. 


Iridite finishes are now available for all 
commercial forms the more commonly 
used non-ferrous metals, including zinc, 
cadmium, aluminum, magnesium, silver, 
copper, brass and bronze. addition 
providing excellent base for paint, the 
Iridite films also have high decorative val- 
when used final finishes them- 
selves. 


These films can produce wide variety 
pleasing appearances including clear 
bright, iridescent yellow, bronze, olive 
drab and brown. addition, many films 
can modified bleaching dyeing. 
Among the dye colors available are var- 
ious shades red, yellow, green, blue 
black. 


planning designing, you should 
consider the many other characteristics 
Iridite finishes which may enter into the 
specific problem. addition their func- 
tions protective and decorative finishes, 
and bases for organic finishes and bond- 
ing compounds, Iridites have low elec- 
trical resistance. Some can soldered 
and welded. The film does not affect the 
dimensional stability close tolerance 
parts. 


Iridites are widely approved under both 
Armed Services and industrial specifica- 
tions because performance, low cost and 
savings materials and equipment. 


You can see then, that with the many 
factors considered, selection the 
Iridite best suited your product requires 
the services specialist. That’s why 
Allied maintains staff competent 
Field Engineers—to help you select the 
Iridite make your installation most 
efficient improving the quality your 
product. find your Allied Field 
Engineer listed under 
your classified telephone book. Or, 
write direct and tell your problem. 
Complete literature and data, well 
sample part processing, available. 
Allied Research Products, Inc., 4004-06 
East Monument Street, Baltimore 
Maryland. 
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CAPE 


MACHINERY 


Its performance and name are the 
same around the world 


Other Outstanding Shell 
Industrial Lubricants 


Shell Rimula Oils—for heavy-duty 


engines 


Shell Talona R Oil 40 —anti-wear crar 


case oil for diesel locomotives 


He 


el 


Shell Alvania Grease — multi-purpose in- 


dustrial grease 


Shell Turbo Oils—for utility, industria 


and marine turbines 


Shell Dromus Oils soluble c 


for high-production metal working 


Shell Macoma for extreme pressure 


industrial gear lubrication 


Shell Voluta for high-speed quench- 


ing with maximum stability 


SHELL 


March 


3. L958 


TELLUS 


Shell Tellus Oil top-rated both lubricant and control 
fluid for complex hydraulic systems. Its ability combat 
oxidation, rust, sludge-formation, wear and foaming has earned 
nationwide popularity. 

You may glad know that the hydraulic-operated 
equipment you manufacture can now obtain the same efficient 
protection other countries the world. Tellus* Oil 
available your customers abroad. With they can enjoy the 
same performance that your domestic customers rely upon. 

For more complete information Tellus Oil, write Shell 
Oil Company, West Street, New York 20, New York, 
100 Bush Street, San Francisco California. 
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SMALL! POWERFUL! 


standard line 
motors adaptable 
hundreds applications 


YOU CAN ALWAYS 


RELY 


Fractional Motors 
1/40 H. P. to 1/1100 H. P. 


General Industries’ standard line 
motors adaptable, with 
slight variations, literally 
thousands applications. This 
means that your motor require- 
ments can most likely met 
without additional time-consum- 
ing engineering. 

you are currently using frac- 
tional horsepower motors, are 
planning product that calls for 
their use, phone write General 
Industries. gladly make 
recommendations without 
obligation 


MODELA 
2-pole, shaded pole 


Induction Type 


MODEL B 
4-pole, 4-coil 
shaded pole AC 
Induction Type 


MODEL E 
4-pole, shaded pole 
AC Induction Type 


MODEL D 
4-pole, 4-coil 
shaded pole AC 
Induction Type 


Write for Complete Specifications 
ond Quantity Price Quotations 
TODAY! 


DEPT. ELYRIA, OHIO 
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needed without wide speed range. 


Available several combinations giving 
output torques from 120 and 
speed ranges from and 200 
Standard motor 48-frame, 115-v, 
single-phase, open-drip-proof type. 
Revoco, Inc., 1900 Lyndale Ave. Min- 


neapolis 


rpm 


Circle 27, inside back cover 


O-rings for high temperatures... 
are molded from copolymer formulation 


For general dynamic static-sealing 


engine oils and 


plications with synthetic 
hot fuels 


ture limit 450 but some applica 
tions rings are said serviceable 
500 depending upon duration heat 


} 


from in. OD, well special 
Stillman Rubber Co., 5811 Marilyn 
Ave., Culver City, Calif. 


Circle 28, inside back cover 


CONTACTS 


SON. 50. ey 


Mercury 

has 75-amp capacity over-all dimensions 
of 4 x2 ‘ 
factor of 


t SO 


80%. Relav also rated 
tungsten. Both ratings are based 
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molded coil and 6-in. No. flexible leads 


with lugs. Features include 


without 


compre ssion 


snap-action pitting, sticking 


burning; hermetically quiet 
Adams 


operation and maintenance 


Westlake Co., Elkhart, Ind. 


Circle 29, inside back cover 


rn, 
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Pneumatic selector valve 

four-way solenoid-operated unit 
plicable leakage, size, 
light and low 


drain suitable 


where low small 


weight 


Developed for use 


rocket-release system. Operating-pressure 

1ange is from 500 to 3000 Ps}; normal 

pressure 1250 psi; proof pressure 

#500 psi, and burst pressure, 


has operating-temperature range 

forged aluminum alloy housing and meas- 
ures 
Weighs less 


valve has 


across the 

than 1.9 lb. Tactair Valve 
Div., Aircraft Products Co., 300 Church 
Rd., Bridgeport, Penna. 


Circle 30, inside back cover 


SPDT unit designed specifically for 
printed-circuit boards. Mounting and mak 
ing electrical connections the printed 
circuit are achieved the same soldering 
operation that secures other components. 
Mounting stability maintained wide 
spacing the silver-plated pins. Weight 
about Palladium-inlay contacts 
permit positive contacting dry-circuit 
(Continued page 106) 


gm. 
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More than Ionics water desalting plants are now installed 
water-short areas the Middle East and United States 
Units serve radar warning platforms off our coasts. 

Here—where down-time would not only costly, but 
possible major catastrophe—the electrical wiring 
tected with Sealtite* flexible, liquid-tight conduit! 

Sealtite takes flexing and vibration, will not crack 
break. simplifies installation—particularly tight quar- 
ters where there are misaligned outlets. And its tough 
plastic jacket shrugs off weather, moisture, oils, and all com- 
mon chemicals. 


CUTAWAY SECTION of 
Type 
shows tough polyvinyl 
jacket over flexible 
core. Copper 
tor wound 


COPPER BONDING CONDUCTOR side conduit gives posi- 


UNDER LABEL SERVICE PROGRA 
LABORATORIES, 


i tive ground. 


IONICS salt-water demineralizing unit. Water desalted the electric membrane positive 
and chloride ons are Se lective ly re moved from the water mole ( ule s 


Note the black and gray Sealtite—fh » | 


remote, vital demineralizers 
depend Sealtite for failure-proof conduit! 


WANT KNOW MORE? Wholesalers stock Types 
U.A. and Sealtite easy-to-handle cartons reels 
gray and black. certain you ask for and get the quality 
conduit marked the cover. Buy long 
lengths and cut the job without waste. Your 
also stocks liquid-tight connectors. Free Booklet gives 
vou full information Sealtite. For your copy, write: The 
Brass Company, American Metal Hose Division 
Waterbury 20, Conn. Canada, Sealtite approved 
Canadian Standards Association, and 
American Brass Ltd., New Toronto, Ont 


Anacond 


FLEXIBLE, LIQUID-TIGHT CONDUIT 


ANACON product 


Ounce 

Contact Force 
Makes Relays 
More Reliable 


Contact force ounces per 
ounces per contact 
models of ‘Diamond H”’ Series R 
and Series miniature, hermeti- 
cally sealed, aircraft type relays 
one the most important factors 
their proven high reliability. 

Though absolute reliability 
any similar device impossible 
bitter fact life 
recognized all electronic engi- 


guarantee 


approach this goal 
the relays manufactured 
The Hart Manufacturing Com- 
pany the basic reason they are 
found today many this coun- 
try’s headline-making missiles. 

addition contact force far 
beyond that found other relays, 
“Diamond relays have greater 
contact cleanliness. Self-contami- 
nation virtually eliminated 
completely switch 
mechanism, well use coil 
materials which will not dust, flake 
or out-gas. 

Finally, the high degree re- 
liability that designed into these 
relays maintained their man- 
ufacture high quality 
ship and stringent inspection 
policy every stage. 

addition missiles, and their 
ground control systems, Series 
and relays are designed for use 
jet engine controls, computers, 
fire control, radar and similar 
critical applications. 

units, they offer ex- 
tremely broad range perform- 
ance characteristics, including 
temperature ranges from 
125° and 200° ratings 
A., 120 V., C., and 26% V., 
C., with special ratings 400 
ma. 350 V., C., down 
millivolts and milliamperes. Dry 
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switching. Treated untreated coils are 
offered resistances 10,000 ohm. Ter 
minal mounting block can furnished 
glass epoxy, glass silicone 
Over-all dimensions are in. high 
Monarch Corp., N.E. Lowry Ave., 
Minneapolis. 


Circle 31, inside back cover 


Engine mounting bushing 
said have longer life because 
non-woven asbestos felt used its con 
struction. Lower cost credited same 
factor. Dimensions are 2.972 2.976 
1.54 in. long. Applications generally call 
for two bushings per unit. Applications 
for truck and farm equipment have been 
approved; variation for passenger-car use 
expected. Equipment Sales Div., Ray- 
bestos-Manhattan, Bridgeport 
Conn. 


Circle 32, inside back cover 


Molded tip glow 
for indicator-light applications permits use 
longer for better end-on and 
side viewing. Uniformly centered tip 
Designated the 
lamp can used all applications 
where NE-2 and NE-2A glow lamps 


proves appearance 


now being used, but will 
and wet circuits may safely space over-all lengths in. Operates 
inter-mixed. 110 125 series with 62,000-ohm 

For more information, write resistor and consumes Lamp does 
today for Bulletins R250 and not have built-in resistor. Price about 
$260. For quick facts about retail. General Electric Co., Nela 
ther- Park, Cleveland 12. 
mostats and other devices, ask 
Check List Reliable 
Controls. 

THE Pneumatic indexing table 
MANUFACTURING has mechanical locking device that 
HART independent air supply. 
accurate regardless weight and size 
objects the table. The locking feature 
permits cylinder retract during 
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work cycle because the ram poised for 
immediate action when work completed 
standard table will index 
six twelve stations. Regardless index 
spacing, piston always travels 
can vertically mounted 
and will work efficiently pressures 


low 


turntable forms 
the base for large dial plates. Semi-auto 


lubricated bearing surface for turntable. 
Mead Specialties Co., Dept. 4114 
Knox Ave., Chicago 41. 


Circle 34, inside back cover 


that permit coverage flow ranges from 
with only three meter sizes. Nuts, bolts, 
stuffing boxes, packing glands and adjust- 
ments have been eliminated 
O-rings seal tube ends metal fittings. 
Piping strains cannot transmitted 
the glass metering tube because the tube 
floats the O-rings. Side frames and 
and rear covers are also snap-in 
(Continued page 108) 
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and 


burden 
$16.34 
PER 


Ordinary Small Screw 
and Loose Lock Washer 
$2.02 


SEMS-by-SHAKEPROOF, mechanically pre-assembled 
washers and screws, eliminate separate washer handling 
the production line save you time and money. 
proof: 


The total cost using separate washers and screws aver- 
ages $18.36 per thousand, the above chart shows. Switch- 
ing Sems reduces the labor and burden cost substantially, 
since hand assembly washer and screw eliminated. 
This brings down the total fastening cost $11.76—a 
savings 36%—even though pre-assembled Sems are 
priced slightly higher. 


Even greater cost-savings result the use special Sems. 
Among the many types available are: high-strength Dished 
and Domed lock washer Sems; Countersunk lock washer 


SHAKEPROOF 


“FASTENING 


ILLINOIS TOOL WORKS 


St. Charles Road, Elgin, 
Canada: SHAKEPROOF FASTEX 
Division Canada Illinois Tools Limited, Toronto, Ontario 


March 1958 


Labor and 
burden 


$8.75 
PER 


Sems, Pre-Assembled 


$3.01 


Sems; fiber, asbestos rubber washer Sems; Flat and 
Conical washer Sems; 3-piece terminal-clamp Sems; 
mastic sealing Sems; and large variety special washer 
and screw combinations. 


Shakeproof recently concluded analysis fastening 
applications showing that the price common fasteners 
only 19% the total cost, while labor and burden required 
the fasteners represent 81% the total cost. 
This study proves that greater savings can made with 
labor-saving fasteners than with fasteners purchased 
the basis lowest price per thousand. 


learn more about this concept assembly savings, 
write for the Shakeproof booklet. 


Send for sample kit. 


Test Sems yourself! Write for this handy 
sample kit today. 


Reader Service Card For More Information” 


Screw and Washer 


*du Pont 
Trademark 
1M.M.&M. 
Trademark 


nited 


FLUOROCARBON 


PLASTICS PARTS 


Gain greater design freedom without penalty pro- 
duction costs. 


Send your difficult TEFLON* and part problems 
for quotations. Intricate shapes, inserts, thin sections, 
molding around metallic structures, threaded parts, pre- 
cision tolerances—all are routine U.S.G. production. 


Unmatched experience and facilities for cold molding and 
sintering, injection molding and high speed 
guarantee the best parts made the right methods and 
the right price, when you come the pioneers and 
world leaders fluorocarbon plastics fabrication. 


For prompt service, contact one The Garlock Packing 

sales offices and warehouses throughout the U.S. and 

Canada, write 

United States Gasket Company 
Camden New Jersey 


tates 
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New Parts and 


construction. Dimensions conform ISA 
standards. Fischer Porter Co., 577 


Jacksonville Rd., Hatboro, Penna. 


Circle 35, inside back cover 


300 -movement 


for panel mounting increase linear scale 
available and permit more accurate read- 
ings. Response and dampening time 
said three four times faster than 

Standard ranges from 100 mi- 
croamp can furnished. Available 
value, 24, and 44-in. sizes. Meters are 
hermetically sealed. 
Co., 165 Lincoln St., Escondido, Calif. 


Circle 36, inside back cover 


types 


military specs suitable 
photo- 
Shock-resistant 


for instrument, recording and 


well waterproof and chemical-resistant. 
PIC Design Corp., Sub. Benrus Watch 
Co., Inc., 477 Atlantic Ave., East Rock- 
away, 


Circle 37, inside back cover 


Dc-to-ac 
delivers 2000 from 32-v storage bat- 
tery. For heavy-duty performance ap- 
plications requiring high-capacity output 
three-phase. Converters operate from 
32, 48, 64, 115 230 Four-pole 
(Continued page 110) 
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See Through This Tracing Paper! 


make mistake, nor will your drafts- 
men, with Bruning’s improved 
Tracing Paper—you can see right through it. 
The second you put over weak-lined 
drawing blueprint, its remarkably high trans- 
lucency reveals everything. Your draftsmen will 
trace faster and better because they see what 
they’re tracing more clearly. your reproduction 
machines, will give you faster repro- 
duction, produce sharp, clear prints. 
addition its greater translucency—brought 
improved transparentizing agent and tech- 


BRUNING 


Offices Principal Cities 


nique has exceptional 
strength and durability. withstands repeated era- 
sures. The pure white, fine toothed surface takes 
ing, odor—even after long periods storage. 


Make mistake—the tracing paper you use 
can great help hindrance. You can de- 
pend any tracing medium 
Bruning’s complete line—to give you the best 
all-around performance. Mail the coupon below 
for your trial sheets the paper you can see 
through paper that will see you through. 


Charles Bruning Company, Dept. 33-0 
1800 Central Road, Mount Prospect, 
In Canada: 105 Church St., Toronto, Ont. 


Please send free trial sheets improved, 
more translucent “Frenchvel” Tracing Paper. 


Name 


Company 


Address 
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Parts and Materials 


design permits armature 
speed 1800 rpm. Marine-grade specs 
are standard throughout. 
tilated housing has steel-frame ring with 
in. high; weight 195 Prices 
range from $595 for the 1000-w model 
$690 for the 2000-w unit. Carter Mo- 
tor Co., 2711 AW. George St., Chicago 
18. 


Circle 38, inside back cover 


Mylar drafting sheets 


with grid cross-section have 


in. ‘The matte-finish Mylar acts 


pressure-sensitive tapes the 


preparation master drawings for 


Nonreproducible 


expected for good lines provide accurate scale line during 
ORN designs plotting, but not reproduce. Chart- 


Pak, Inc., River Rd., Leeds, Mass. 
Circle 39, inside back cover 


Propelling drawing pencil 
has lead inserts, thick 
and wide, for work graphs, charts, 
plans and drafting. Form-fitting knurled 
shaft hard rubber handles easily. 
the pencil stamped various 
colored rings supplied for identification 
different grades lead hardness. Supplicd 
$2.75. Alvin Co., Windsor, Conn. 


Circle 40, inside back cover 


Rectifier power supply 


has continuously adjustable output 


CORNISH WIRE COMPANY, 
Church Street New York 


from 110 with max load-cur 


rent rating amp. Ripple does not 
exceed average output through 
out range the equipment Regulation 
load full load 


(Continued page 112) 
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SETS 
All Cord Sets available 
CORDS AND CORD SETS FOR HOME, FARM AND INDUSTRY 
110 


é 


Power-Full Idea 
Hydraulic 


Series 
Heavy Duty Hydraulic Cylinders 2000 PSI Shock Loads 3000 PSI Non-shock Loads Meet JIC Standards 


Tested, tried and proved powerful components 
today’s fast-moving automation picture, these rug- 
gedly constructed O-M Heavy-duty Hydraulic Cylin- 
ders breeze through heavy work loads, withstand 
shocks and strains, and provide smooth, dependable 
power for wide range pressures and operating 
conditions, 


Important design and 

construction features: 
Head Ring with leather back-up 
assures positive seal between head and 
tube. 
Heads confine tubing O.D. prevent breathing 
and thereby provide additional insurance against 
leakage under the most severe conditions. 
Heads are counterbored pilot accurately 
tubing assure perfect alignment. 

Multiple lip, self-compensating, Vee type rod 

gland packing. 
Step-cut ring type pistons are standard, but 
Vee type pistons are available for holding appli- 
cation. 
Rod gland cartridge removable for easy 
maintenance. 

March 1958 
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O-M Series High Pressure Hydraulic (oil) Cylin- 
ders are available full range sizes 
bores) with standard and heavy duty piston rods. 


Mail Coupon TODAY for Bulletin 105 showing 
descriptive drawings cylinders, mounting accesso- 
ries and capacity chart. 


ORTMAN-MILLER MACHINE COMPANY 
143rd Street Hammond, Indiana 


Have representative call 
Send Bulletin 105 


Company 

Address 

State 
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FAST’S 
Model 
Coupling 


Positive 
lubrication 


Sleeves 
supported 


on hubs 


\ 


centering 
sleeves 


reduces downtime and upkeep 
for light-to-medium drives! 


Now you can profit from the durability formance, longer service life and lower 
and economy famous Fast’s couplings maintenance costs. You also get prompt 


smaller and lower-cost version delivery because stocks are hand 
ailable sizes for shafts practically every need. Free engi- 
diameter. neering service also available. 
The Model B coupling gives you the Write today for more details to 


same features that have made Fast’s the 
world’s leading coupling for over 


Koppers Company, Inc., Fast’s Coup- 
ling Dept., 7103 Scott Street, Balti- 
years. You get the same trouble-free per- Maryland. 


— 


THE ORIGINAL 


Couplings 


another 


Engineered Products 


Sold with Service 


| 
| 


GRC die casting helps 
achieve tiny part authenticity 


This intricate toy crank was die cast in zinc alloy by GRC in a 
single automatic operation Cost? Little more than $5.00 per 
thoveund in lots of 500,000. Result? Produced quicker and more 
economically than Lionel could themselves 

Less than half an inch overall, it is typical of the many small 
maximum is 134" 2 oz., no minimum) parts problems solved by 
GRC's unique techniques. Gries’ specialized machines deliver ports 
ready for use—wuniform, accurate, clean—no trimming, no assem- 
bly, no scrap loss 


For help on your small components, write, wire, phone TODAY for 


detailed information, send prints for quotation. 
World's Foremost 


the Design Engineering Show Booth 850 
REPRODUCER CORP. 
159 Beechwood Avenue, New Rochelle, NEw Rochelle 3-8600 
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rack cabinet, in. deep. Also 


available for mounting standard 19- 


wide Opad Electric Co., 
St., New York 


Circle 41, inside back cove: 


Lathe-cut rubber rings 


applications are available 


for sealing 
various The synthetic-rubber, 
rectangular-cross-section rings are cut 
closer tolerances than ordinary lathe-cut 
rings, according the manufacturer, mak- 
ing the rings suitable for many gasket 
applications. Parker Rubber 17325 
Euclid Ave., Cleveland 12. 


Circle 42, inside back cover 


Scheduling aid 


for engineers and designers this work- 
sheet in. format fit three- 
ring binders. Each sheet handles five jobs 
for period. using succeeding 
sheets, work may scheduled for 
longer. complete calendar printed 
the back each schedule. Provision 
has also been made note actual progress 
work from day day. Print- 
ers, 6428 Crenshaw Blvd., Los Angeles 43. 


Circle 43, inside back cover 
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MORE THAN 

50,000 
DIFFERENT SPECS 
HAVE BEEN FILLED 


THESE HOWARD 
UNIVERSAL AND D.C. 


FRACTIONAL H.P. MOTORS 


These Howard motors account for over 
50,000 specifications, both military and com- GEAR REDUCTION UNITS 
mercial. One reason for this wide use 


ability produce variations ex- 
Mode atio 


actly suited specific needs. 

Howard motors have such field-proven en- 
gineering features automatic slot cell inser- 
Zanderoll processed double dipped and dou- 
ble baked armatures providing deep, uniform 


varnish penetration for high bond strength 
and rock-hard coils minimizing “shorts and 
for accurate alignment and longer life; 


stage, 3-plane dynamic balancing; and auto- 512 2700:1 
matic winding for tough compact coils, 
uniform rformance. 700 2600:1 
you are currently using universal 
D.C. motors from 1/200th H.P., check 3:1 
with Howard today. 


ELECTRICAL SPECIFICATIONS 


MODEL IIA MODEL IMPERIA MODEL 100 


MOTOR MOTOR MOTOR MOTOR 


NO LOAD SPEED (RPM 

FULL LOAD SPEEO 5-10M 1.8-6M 
MAX. UP. CONT. MAK, 
MAK. AP. INTER. @ MAK BPM. 


FULL LOAD AMPS. INTER 


% CFF, AT FULL LOAD INTER 5 
VOLT 74-335 


REV. REV. atv REY. REV 
Maximum H.P. ratings are shown. Variations are available for less power to meet application requirements. 


UNIVERSAL & D.C. 1/200 to 1/2 h.p. - SHADED POLE 1/2 to 1/8 hp 


Other Howard motors: INDUCTION 1/1400 1/8 SERVO MOTORS GEAR MOTORS BLOWERS 


HOWARD INDUSTRIES, INC., 17SOSTATE ST., RACINE, WIS., TELETYPE: RAC 344 


| R A x 
Room 4822, Empire State New 
300 Comden, New Jersey 


DIVISIONS: (EMO MOTOR CORPORATION MOTOR CORPORATION RACINE ELECTRIC PRODUCTS 
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MODEL 1100 MODEL 512 700 
mTOR MOTOR | MOTOR MOTOR monroe 
+ 
wy 
Defense 
Bonds 


Solve Your 


HOT PROBLEMS 


When you have hot problems 
electric heat, you get 
speedy solution through Vulcan 
Versatility design, engi- 
neering and 
Complete line includes finned, 
ring, band and pressuring heat- 
ers. All elements are available 
wide variety sizes, 
wattage and voltage ratings, 
sheath materials, lead wires 
and terminals. 


Write for catalog 


ELECTRIC COMPANY 
DANVERS 18, MASS. 


CATALOGS 


and BULLETINS 


obtain copies literature described below, circle corresponding 
number postcard inside back cover. For those catalogs and bulletins 
available only when requested company letterhead, see page 119. 


DESIGNING 
120-B, 


Handbook 
Data designing panels 
for the control machines and machine 
tools. Material 


simplicity function, starting with man- 


ual and contactors and through 
ical interlocks 
listed, 


diagrams, dimensions, ratings, 


brakes. For item there are 
illustrations 
catalog numbers and ordering information 


Cutler-Hammer, 296 12th St., 
Milwaukee 


Circle 44, inside back cover 


SIZE Sheet 
pp. Introduces new 400 
cps, size servomotor. Details are given 


With 
dimensional data and drawings. Helipot 
Information Service, Newport 
Beach, Calif 


characteristics and construction 


Circle 45, inside back cover 


AUTOMATION CYLINDERS 
models that Includes 
mounting and ordering data. With dimen 

Mfg. Co., 
Rockford, 


Circle 46, inside back cover 


Bulletin 
Gives dimensions for 
comprise S-2 Series 


5600 Pike Rd., 


CONTROLLED 


tages, gives 


advan 
specs, discusses tooling. With 
curves, charts and dimensional drawings 
Hi-Shear Rivet Co., 2600 247th 
Calif. 


Circle 47, inside back cover 


Describes 


POWER TRANSMISSION 
stock 


sprockets and chains, flexible couplings, 


100, 


gears, reducers, 


speed 
universal joints, collars and pillow blocks 
with photos and dimensional 
drawings. Charles Bond Co., Gear Div., 
617-23 Arch St., Philadelphia 

Circle 48, inside back cover 
BRAKE APPLICATIONS 


Bulletin GET-277 
performance, operation and characteristics 


0, 5 pp. 


solenoid-operated, and magnet-operated 


) are rmance 
and Branding curves. General Electric Co., Schenec- 
Solder and Glue Pots 
tady 5, N. Y. 
Circle 49, inside back cover 
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DRIVE-PIN BLIND RIVETS—Data file, 
with catalog and three bulletins 
Describes applications of a new line of 
rivets. Includes technical data, dimensions 
Deutsch Fastener Corp., 
Box 61072, Los Angeles 61. 


Circle 50, inside back cover 


INDICATING, RECORDING, 
THERMOMETERS—Cata 
log C60 


angular, case-filled system 


pp. Describes line rect 
thermometers 
Gives design features, operating principles, 
specs and individual listings for thermom- 
cters and accessories. Industrial Div., Min 
neapolis-Honeywell Regulator Co., 


and Windrim Philadelphia 


Circle 51, inside back cover 


SHAFT-MOUNTED 
7100, 32 pp 


design and 


Includes description unit 
construction, suggestions 
applications, installation data and selection 
Data, too, sheave and belt 

The alk Corp 


Canal St., Mil 


selection and accessories 
Dept. 255, 3001 
waukee 

Circle 52, inside back cover 


AUTOMATIC 7F, 
pp. Quick-reference data several pres 
sure-reducing and regulating valves, back 
pressure valves 


control valves. Gives 


body materials, service and 


Cash-Acme, Box 191, Decatur, 


Circle 53, inside back cover 


WELDED STEEL TUBING—Brochure, 
Lists 
uses are given. 


Also, information 
engineering services. Southern Fabri 


cating Co., Inc., Ala 


Circle 54, inside back cover 


FABRICATION Chart 
Sec. GG, No. 


ment specs and information 


Covers govern 


and forming aluminum sheet and plate 
Printed cardboard stock, regular file 
card size. Peter Frasse Co., Inc., 
Grand St., New York 


Circle 55, inside back cover 


VARIABLE-SPEED 
pp. Illustrates and describes 


(Continued page 116) 
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PASSES TESTS 
WITH FLYING COLORS 


MILITARY 
AIRCRAFT 
MOTOR 


dependability for your product 


One the recent Lamb Electric developments motor drive 
submerged pumps military aircraft—for transfer fuel from 
reserve engine tanks. 


For such important application, motor reliability far beyond 
that normally called for was needed. insure this degree reli- 
ability its actual operation driving the submerged pump, test 
requirements for the motor were exceptionally rigorous. 

the result advanced engineering and design, greatly increased 
brush life, and ability operate extremely high temperatures and 
withstand severe shock tests, the motor passed gruelling tests with 
flying colors. 

The skill and experience exemplified here available your com- 
provide dependable power for your new redesigned 


THE LAMB ELECTRIC COMPANY KENT, OHIO 


A Division of American Machine and Metals, Inc. 


Canada: Lamb Electric— Division Sangamo Company Ontario 


MOTORS 


Product Engineering March 1958 


Aircraft de-icing pump motor. 


Impact concrete drill motor. 


Explosion-proof vacuum unit. 


~ 


Gear motor for 
slow-speed drive. 


you are interested 
any the above 
motors write and 
full information. 
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Top-Hat Quality 
Perforated Metal 


The popular Diamond Per- 
forated-metal patterns shown 
above are only few the 
many illustrated and describ- 
our 32-page Catalog 
No. 39. All these standard 
patterns are available 
wide range unit-opening 
sizes and are always equal. 
pleased quote orig- 
inal designs any type 
size. 


Catalog 
and describes our high-quali- 
lines Ornamental Cane, 
Perforated-Metal Sheets for 
Accoustical installations and 
Heavy-Duty Architectural 
Grilles. Write, today, for 
free copy. 


Correspondence is especially invit- 
ed regarding ANY requirement 
for perforated-metal panels or 
parts. We are equipped to fabri- 
cate special sections to any desired 
extent and welcome opportunities 
to make money-saving suggestions. 


Catalogs and 


drives; gives application and design ad- 
vantages. Includes large 


tion. Sterling Electric Motors, Inc., 5401 
Rd., Los Angeles 22. 


Circle 56, inside back cover 


VARIABLE-SPEED DRIVE PACKAGE 

Bulletin 1257-1, pp. Describes opera 
tion and applications the unit, which 
has tubes, brushes, commutator 
Boundary Ave., York, Penna. 


Circle 57, inside back cover 


60, pp. Photos 
and descriptions the templets now 
available. index lists the templets 
number and category. Catalog divided 
sections: electrical, 


ellipses, 


general, archi 
tectural, miscellaneous 
sign, Inc., Box 429, Burbank, Calif 


Circle 58, inside back cover 


cnginecring, 
proc essing, 


PNEUMATIC 
sheet 59-100, pp. Explains operation 
electromechanical device for converting 
3-15 psi input pressures into signals 
Fischer Porter Co., 495 Jacksonville 
Rd., Hatboro, Penna 


Circle 59, inside back cover 


ELECTRIC P-86012, 
pp. Lists, illustrates and describes line 
fhp motors—split-phase, capacitor-start, 
polyphase and other types Franklin 

tric Co., Inc., Bluffton, Ind 


Circle 60, inside back cover 


slide rule gives direct reading 
the percent open area any wire 
cloth, providing flow-rate data required 
filtration applications. Also, 
facilitate determination data interest 
cloth fabricators and 
Revnolds Wire Div., National-Standard 
Co., Dixon, 


Circle 61, inside back cover 


designers 


PRESSURE COMPARATOR Catalog 
sheet 32CA110, pp. Explains operation 
and construction unit. Includes cross 
section view the comparator. Fischer 


Porter Co., 496 Jacksonville Rd., Hat 


boro, Penna 


Circle 62, inside back cover 


CORROSION FASTEN- 
ERS—Net-price catalog, pp. Lists all 
sizes every standard item the line 
plus extra stock items. Issued four times 


year. Harper Co., 8299 Lehigh 
Morton Grove, 


Circle 63, inside back cover 


sheet, pp. Presents 


characteristics. synchros, servomotors, re- 
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solvers, motor tachometers and tachometer 
generators. reference key more 
detailed data sheets. 
677 Fifth Ave., New York 22. 


Circle 64, inside back cover 


ments, 


ROTARY SOLENOIDS, SWITCHES, 
SELECTORS, STEPPING MOTORS 
Bulletin 1157LS, pp. Describes rotary 
solenoids, selector switches, hermetically 
sealed selectors and stepping motors, Con 
tains dimension and torque chart for 
stock solenoid models, cutaway drawing 
the stepping motor, dimensional data 
switches and brief review 
ot sealed selectors. G. H. Leland, Inc., 
123 Webster St., Dayton 


on select I 


Circle 65, inside back cover 


folder containing brochure 
t Gives 


servo repeater systems, subminiature servo 


ion sheets information plug-in 
amplifiers and the concept coordinated 
miniature systems and components. Wal- 
dorf Instrument Co., 
Long Island, 


Circle 66, inside back cover 


AC-MOTOR SIZES—Catalog sheet, pp. 
Gives NEMA frame assignments and over- 
all dimensions motors new NEMA 
frames sizes from 364 
plains 
Series motors with those Series 
Reliance Electric and Engineering Co., 


24701 Euclid Ave., Cleveland 17. 
Circle 67, inside back cover 


compare dimensions 


DIE-CAST THREADED FASTENERS 
Catalog pp. Describes line stand 
stock fasteners. includes many 


] 


obtainable only special order from 


With phi tos 


(Continued page 119) 
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DIAMOND PERFORATED METALS 


Product 


Prongs snap into 
punched drilled hole 


CUSTOM-DESIGNED AND MASS PRODUCED 
YOUR PARTICULAR REQUIREMENTS 


Dot plug buttons were originally used auto- 
mobiles fill spaces standard models which, 
luxe models would occupied such 
extras lighters, radio controls and 
on. They are now also widely used lenses 
for indicator lights and identification buttons 
instrument and control panels all kinds. 


plastics... brassorsteel 
all standard finishes...embossed and enamel- 
filled molded show company insignia other 
identification symbols ... Dot plug buttons snap 
into place and stay where put even under 
conditions extreme vibration. Yet they can 
removed and replaced repeatedly without damage. 


CARR FASTENER COMPANY 


DIVISION UNITED-CARR FASTENER CORPORATION Ames Street, Cambridge 42, Massachusetts 


Pr 


MAKERS 


FASTENERS 
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for Design Engineers will show you how 
flexible remote controls are being 
used hundreds products to—elimi- 
nate complex, costly mechanical linkages 

simplify design and assembly 
improve appearance, operating charac- 
teristics and salability. 


Industrial 


RETAINING RINGS 


more jobs 


for you...all 


Industrial described the 


Series 2000— 
External ring 


Send for this 
USEFUL DATA FILE 


TRU-LAY 


| It contains six engineering bulletins and 
booklets that will answer all your ques- 

tions on the adaptability of these versa- 

tile and dependable remote controls. 


IRR 


sizes, bowed rings Les Angeles 22 929-E Connecticut Ave., Bridgeport 2, Conn. wm 
more stacked open- 
type rings.— All 
this with immediate 
delivery. 
Read about them 
our new, enlarged 
catalog. Send for your 


Series 3100— 

copy and free rin 


samples today. 


Originator 


retaining ring 
dispensing 


INDUSTRIAL 


RETAINING RING CO. 
Cordier Street 
Irvington 11, New Jersey 


Now successfully employed radio and tuners, 


Mail this coupon recorders, air conditioners, timing devices, etc. De- 
signed for economical, positive gear trains drives 
Cordier Street, Irvington 11, New Jersey VERSATILE BEAD CHAIN 
Please send copy the new IRR catalog and free ring samples. has many other advantageous applications such 
part retainers remote devices 
COMPANY and many others 
WRITE TODAY FOR CATALOG AND SPECIFICATION SHEETS 
“Use Reader Service Card For More Product March 


TRU-LAY PUSH-PULL DATA 


Catalogs and Bulletins continued 


dimensional drawings. section 
discusses injection-molded nylon fasteners 
Gries Reproducer Corp., 125 Beechwood 
Ave., New Rochelle, 


Circle 68, inside back cover 


Letterhead Requests Only 


who published following 
asked that requests for copies 
made company letterheads. 


HYDRAULIC 3300, 
pp. Furnishes conversion tables, decimal 
equivalents, hydraulic-ram capacities, 
bolt tables, specific gravities and strengths 
materials. Also provides data fluid 
losses, properties metal sections, beam 
formulas, methods for finding moments 
inertia of various sections, deflection curves 
for springs, temperature-conversion tables 
tables. 
and Compacting Press, 
Baldwin-Lima-Hamilton Corp., Hamilton, 
Ohio 


INDUSTRIAL CASTERS Standards 
terchangeability casters, including stand 
ard size and dimensions for casters and 
wheels and general-duty classifications 
sizes. Discusses the problems 
selection With 
Caster Floor Truck Mfr. Assn., 
Chicago 


EXTRUDED PLASTICS—Brochure, 
pp. Information complex shapes, rods, 
tubes, moldings. 
parts, material 
suitable for extrusion and gives material 
property tables. Applications are shown 
Plastics Co., Inc., 36-36 36th 
Long Island City 


AUTOMATIC CONTROL EQUIP 


18, pp. General 
formation, specs dimensions prices 
construction details and 
crating features are included. Indexed 
four sections, covering automatic transfer 
switches, contactors, special controls and 
timing devices. Zenith Electric Co., Dept 
PEN, 152 Walton St., Chicago 


File copies 


selected from this and other 
recent issues are now 
convenient reprint form. Single copies 
are offered without charge readers 
supply lasts. See complete listing in 
“Current page 127, and 
use one the postpaid Reader Service 
cards receive the copies you 


NOW, STANDARD LINE 
DUFF-NORTON WORM GEAR JACKS 


The economies standardized production now can realized 
machinery designers who use Duff-Norton worm gear jacks for accurate 
positioning loads weighing much several hundred tons. After 
years experience and hundreds custom designs, Duff-Norton 
engineers have produced standard line eight jacks ranging from 
100 tons capacity which will meet almost any requirements. When 
jacks are used arrangement, added economy can realized 
raising unevenly distributed loads, since all models now have uniform 
raise which permits jacks varying capacities operate unison. 

Worm gear jacks are purely mechanical devices, and they can hold 
heavy loads position indefinitely without any creep. Functioning 
components machinery equipment, they can raise lower loads, 
apply pressure resist impact. Worm gear jacks can furnished with 
raises inches, and they will provide exactly the same raise for 
years without adjustment. 

Thousands these jacks are use feeding tables, tube mills, 
welding positioners, pipe cut-off and threading machines, testing equip- 
ment, aircraft jigs, loading platforms, rolling mills, conveyor lines, 
and numerous other types equipment. you have positioning 
problem, write for complete information, requesting Bulletin AD-66-DD 
which includes drawings and full specifications. 


DUFF-NORTON COMPANY 


P.O. Box 1889 Pittsburgh 3O, 
COFFING HOIST DIVISION Danville, 


DUFF-NORTON JACKS COFFING HOISTS 


DUFF-NORTON 


Ratchet, Screw, Ratchet Lever 


Hydraulic, Worm Gear Spur Gear, Electric 
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How Take Your 


Engineering License 
With You 


Some engineers must ictice 


nore than one state, and many others 
change jobs, moving from one part 
the country another. Depending 
whether the new state has reciproc- 
ity arrangements with the 


license. How the National Council 


State Boards Engineering 
miners and National Bureau Engi 
wering Registration can help 
plained. ‘The requirements various 
tat ire also described. 


Abstracted from ‘“‘Moving Day for Your Engi 


neering License’ by J. D. Constance, ISA 
Journal (Jan. 1958), 313 Sixth Ave., Pittsburgh 


99 
22, Penne 


Papers From 
SAE Annual Meeting, 
Detroit, Jan. 13-17 


High-temperature 
Bearing Operations 


Ball and roller bearings operating 
temperatures were surrounded 
ith reducing atmosphere prevent 
oxidation. 


were formed the bearing sur- 


Lubricating 


ces adding reactive compounds 


Research program 
devel this method and determine 
the range conditions where 


usefully applied underway. 

reaction 
satisfactorily with 
metals frequently high 


Lubricating film-forming 


not proceed 
bearings all-ferrous metals 
work with this method. 
test runs 100 700 


without any signs impending bear- 


lo date 
and 


been ted 


bstracted from ‘Protective Atmosphere for 


High-temperature Bearing 
C H. Bailey, S. S. Sorem 


Shell Development Co., 


Operation, by 
A. G. Cattenreo, 
SAE paper 24A 


Evaluating Bearing Misalignment 


] quations I sulting from a test pro 
bearings are presented for the 
two basic types misalignment (of 


the outer groove and the inner 
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DESIGN ABSTRACTS 


groove, relation shaft 
line). Within these two groups, sepa 
rate nomenclatures are provided for 
each cause misalignment discussed. 
author’s recommendations are based, 
are given, well the test method. 
Abstracted from Method Evaluating 


ing Misalignment,” Langdon, General 
Electric Co., SAE paper 17C. 


High-temperature 
Bearing Materials 


Behavior bearings made high 
temperature materials depends 
only upon bearing geometry and finish 
variables, but even more upon inter 
relation bearing materials with lub 
ricants. Finding satisfactory materials 
the metallurgists, who must 
provide method screening raw 
terials 
Abstracted from Behavior 
Bearings Made High-temperature 


paper 17D 


Principles Noise Reduction 


basic means noise reduction 
are discussed: (1) avoiding mechan 
isms that produce large, impulsive 
forces and general refinement de- 
sign and fabrication; (2) 
mountings reduce transmittal 
disturbances; (3) damping resonant 
elements quench ringing rum 
(4) enclosure noise source: 
(5) use sound-absorbing materials. 
Abstracted from “Principles of Noise Reduc 
tion,” Ball, Chrysler Corp., SAE 


paper 2A. SAE address: 485 Lexington Ave., 
New York 17. 


this issue now ready for dis- 
tribution, and single copies can 
obatined readers U.S. and Canada 
charge long the supply 
lasts. Use one the Reader Service 
cards request your copies of: 


Which Way Make Cam, 
Circle No. E10 
Finishes for Die Castings, 
Circle No. E11 
Ways Start High-inertia 
Loads, 
Circle No. E12 


For free reprints from earlier issues 
see complete listing page 127 
this issue. 
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Product Engineering 


MEEHANITE FOUNDRIES 


The American Laundry Machinery Co., 

Rochester, 

Atlas Foundry Co., Detroit, Mich. 
Banner Works, St. Mo. 
Barnett Foundry Machine Co., 

Irvington, 

Blackmer Pump Co., Grand Rapids, Mich. 

Bliss Co., Canton and Toledo, Ohio 
and Hastings, Mich. 

Centrifugally Cast Products Div., The 

Shenango Furnace Co., Dover, Ohio 
Compton Foundry, Compton, 
Continental Gin Co., Birmingham, Ala. 
The Cooper-Bessemer Corp., 

Mt. Vernon, Ohio and Grove City, Pa. 
Crawford Doherty Foundry Co., 

Portland, Ore. 

Empire Pattern Foundry Co., Tulsa, Okla. 
and Bonham, Texas 
Florence Pipe Foundry Machine Co., 

Florence, 

Fulton Foundry Machines Co., Inc., 

Cleveland, Ohio 
General Foundry Mfg. Co., Flint, Mich, 
Georgia Works, Augusta, Ga. 
Greenlee Foundries, Inc., Chicago, 
The Hamilton Foundry Machine Co., 

Hamilton, Ohio 
Hardinge Company, Inc., New York, 
Hardinge Manufacturing Co., York, Pa. 
Johnstone Foundries, Inc., Grove City, Pa. 
Kanawha Manufacturing Co., 

Charleston, 

Koehring Co., Milwaukee, 
Lincoln Foundry Corp., Los Angeles, 
Nordberg Co., 

Milwaukee, Wis. and St. Louis, Mo. 
Palmyra Foundry Co., Inc., Palmyra, 
The Henry Perkins Co., Bridgewater, 
Foundry Co., Inc., Buffalo, 
The Prescott Co., Menominee, Mich. 
Rosedale Foundry Machine Co., 

Pittsburgh, Pa. 

Ross-Meehan Foundries, Chattanooga, Tenn. 
Sonith Industries, Inc., Indianapolis, Ind. 
Standard Foundry Co., Worcester, Mass. 
The Stearns-Roger Mfg. Co., Denver, Colo. 
Valley Works, Inc., St. Paul, Minn. 
Foundry Co., Oakland, 
Washington Iron Works, Seattle, Wash. 
Dorr-Oliver-Long, Ltd., Orillia, Ontario 
Hartley Foundry Div., London Concrete 

Machinery Co., Brantford, Ontario 
Otis Elevator Co., Ltd., Hamilton, Ontario 


WRITE TODAY 
FOR YOUR FREE 
SINGLE COPY 
BULLETIN NO. 


PAGES USEFUL INFORMATION 
ABOUT MEEHANITE® GEAR 
MATERIAL 


Write today Meehanite Metal Cor- 
poration, Dept. 7G, 714 North Avenue, 
New Rochelle, 


MEEHANITE 


March 


1958 


4 


MEEHANITE CASTINGS ARE MADE ONLY 


UNIFORM SOLIDITY PROPERTIES 


— 


Any defects such spongy 


areas, shrinks, or blow-holes 
tremely costly. This casting 


regardless size. 


Uniformly sound Meehanite gears offer high 
Strength, wear resistance and free machinability. 


Meehanite metal one the most high degree machinability. 
and has replaced steel many dif- Meehanite metal has high tensile 
ferent types gear applications. stre ngth, high compre ssion and 

combines the most desirable strength resist line loading, 
gray iron and wears longer. self-lubricating prope rties together 

Gears made in Meehanite’ have qualities which result in smooth ole 
uniform physical properties and quiet operation. Hardness values 
fine grain, dense structure free from ranging from 170 550 Brinell 
hidden weaknesses which might 
Th llent set For additional information about controlled r-ry an a typical micro- 
4 ss xce sistance . tructure of type GA, Meehanite® sho g con- 
wear scoring and galling. write for your free single copy 
un; compressive streng psi 
Freedom from hard spots promotes Bulletin today. Elasticity 20,000,000. Fatigue strength 


MEEHANITE BRIDGES THE GAP BETWEEN CAST IRON AND STEEL” 


MEEHANITE METAL 


MEEHANITE METAL CORPORATION, NEW NEW YORK 


REPUBLIC 


HIGH PRESSURE 
FINE METERING 


HIGH PRESSURE 
NEEDLE VALVE 


10,000 psi hydraulic service. Forged 
stainless steel one-piece body. Panel 
mounting. Good flow characteristics, 
fine metering, easy turn, Water, 
gas, oil and vacuum service, 


pipe straight thread tube con- 


nections. 


MICROMETER ADJUSTMENT 
NEEDLE VALVE 


Best for extra fine metering. Mi- 
crometer adjustment, precision taper 
stem. 5000 psi service 
oil, water, etc. Brass, aluminum al- 
loy, steel, stainless steel body. 

and sizes. Premolded 
O-ring packing. mounting. 


5000 psi 
THROTTLE-FLO VALVE 


Accurate throttling 5000 
psi. Finger tip control. Pilot 
operation large dynamically 
balanced piston. Full flow, yet 
accurate 1/100 gpm through 
entire range. Positive seal. Low 
pressure drop. Aluminum alloy, 


thread connections. Hydraulic 
seals others available. 


HYDRAULIC BLEEDERS 


Primarily used for bleeding air from 
hydraulic systems, for working pres- 
sures 3000 psi temperatures 


from 180°F. 


Fluid control valves many types have been developed 
and are manufactured REPUBLIC. wide line 
quality standard valves includes needle, globe, check, 
plug, selector and relief valves, as well as other units 
for industrial, chemical, aircraft, missile and ground 
handling equipment. 


Specialists valving and manifold design meet 
your specific application. Write for catalog. 


Distributors principal cities coast coast 


CHECK RELIEF SELECTOR GLOBE NEEDLE PLUG 


MANUFACTURING CO. 
ROAD CLEVELAND 11, 
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READY NOW! 


... from Hamilton 


HELPFUL NEW GUIDE FOR MEN WHO 
SPECIFY INDUSTRIAL CASTERS AND WHEELS 
MAIL COUPON TODAY! 


our NEW CASTER CATALOG 
NAME— 
ADDRESS 


Hundreds casters and wheels for every industrial requirement 
are clearly illustrated and described this big, new Hamilton 
Catalog. Swivel and rigid casters forged steel, plate steel, cast 
steel, pressed steel and semi-steel. Single and double-wheel models. 
Wheels—of steel, semi-steel, hard rubber, molded plastic. Rubber 
tires—pneumatic, mold-on solid, semi-pneumatic, renewable. Special 
rubber—Neoprene, Novite, static conductive. Flanged track wheels, 
V-grooved wheels, cart wheels. Bearings include— 
ball bearings, Hyatt bearings, Timken bearings, Oil- 
ite bearings. Lifetime bearing seals. Capacities range 
5000 Ibs. per caster. Write today. 


1907 ¢ SERVING INDUSTRY FOR 50 YEARS e¢ 1957 


speaking 


ODD 


transfer 
molded 


Geauga Industries 
can for you 
the low cost 


will suprise you. 


WRITE TODAY AND SEE! 


GEAUGA 
INDUSTRIES, 
INC. 


MIDDLEFIELD, OHIO 
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NEW 
BOOKS 


Ductile Chromium 
Published ASM, Cleveland. 9x6, 
376 pp. $7.50. 

held under auspices Army Ord 
nance the 1955 Metal Congress and 
Exposition contain papers most 
the recognized experts 
book covers both pure chromium 
and high-chrome alloys, and also con 
make very clear, however, chromium 
exhibits any and even then 
its impact strength room tempera 
ture 


Pioneering 

Industrial Research 

KENDALL Birr, Associate Professor 
History, New York State College for 
Published Public Affairs 
Press, Washington, C., 204 
pp. $4.50. 

study the General Electric Research 
Laboratory that also covers early 
search efforts Europe and the 
are sketches Irving Langmuir, 
Willis Whitney, Coolidge, 
and other scientists whose personalities 
and ideas did much shape the 
Research Lab. Attention also given 
research lighting, X-ravs, elec 
tronics, chemicals and metallurgy. Dr. 
historian and reviewing 
achievements also discusses 
related developments other indus 
trial research laboratories 


High-temperature-resistant 
Sealant Materials 


Available from Office Technical 
Services, Dept. Commerce, 
Washington 25, D.C. pp. 
$1.75. 

project was undertaken the 
Pro-Seal and Manufacturing 
Co. develop fuel-tank sealant com 
pounds capable withstanding fuel 
vapor temperatures and 
liquid-fuel temperatures for 


(Continued page 125) 
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One the vital Perkins custom- 
cut gears which insure quiet, 
recision operation of UNI- 
7IL®—the new automatic loom 
winder that replaces the hand- 
filled battery 
weaving area. 


Perkins Custom-Cut Gears Specified for 
Universal Winding’s New Loom Winder 


Quality and service determine Universal Winding choice Perkins 
custom-cut gears for many their machines, including the new UNIFIL®. Perkins 
gears are precisely cut exact specifications which eliminate noise, wear and back 
lash. This means fewer rejects, lower maintenance cost and longer gear life. Extensive 
facilities and modern equipment, backed years gear-making know-how insure 
prompt delivery, scheduled, meet production needs. You, too, can benefit from 
Perkins quality and service. Perkins can cut your gears from any material metallic 
non-metallic. you require special deep 
shallow pitch, gear with hub, clutch 
teeth other special features, Perkins engineers 
will work with you insure efficient and 
economical gear design. Ask quote 
your next gear requirement. 


YOURS ON REQUEST 
— Folder illustrating 
gears Perkins has 
made — face gears, 
generated and curvic 
clutches; bevel, spiral, 
helical and spur gears; 
ratchets, sprockets and 
ground thread worms 
... from all materials. 
Includes Perkins facil- 
ities for producing 
various gear types and 
sizes. Write today. 


Springfield, Mass. 
Telephone: REpublic 7-4751 
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\PERKINS 
MACHINE AND GEAR CO. 


TYPE 
PRESSURE 
VACUUM 
CONTROL 


UNITED ELECTRIC TYPE unit designed auto- 
matically control either pressure 
has fixed, uniform on-off differential specified 
maximum controlling pressure 180 PSI. 
sensitive, weatherproof, precision built control 
with good repeatability. Recommended for all 
pressure vacuum applications which require 
close on-off differential control. 


Switch specified between limits 


AC, also switches upon speci- 
ation 

neutral 

134” x 42740” x 249”. 

Weight Approx. 1 lb. 8 oz. 


Electrical Connection NPT conduit opening en- 
screw type terminals 
standard. 


| 
| 
| 
| 


Enclosure......... cast aluminum 
finish 

Mounting ........ Surface mounted mou nting 

Bellows brass—spring loaded. 


Pressure Connection NPT fem ale 
UNITED ELECTRIC manufactures complete line 
temperature, pressure and vacuum controls. 
will gladly modify custom-build unit your 
specifications. Consult application engineer 
today. 


Write for Bulletin No. 5-3 for complete 
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GEARLESS, HIGH-TORQUE, REVERSIBLE 


and 


SYNCHRONOUS MOTORS 


These amazing gearless motors develop oz.-in. 
torque, feature instantaneous acceleration synchro- 
nous speed within cycle, and have extremely high 
torque for synchronous motors this size. Can 
reversed instantly. These motors—with lubricated-for- 
life continuous duty stalling 
with only 40C rise. 


Simple one piece design inserts 
outside devices. Nothing com- 
plicated the Gripco locking action 
within the nut itself, yet you get low 
initial cost and low application cost 
with increased customer satisfaction. 


Speed production and lower manufac- 
turing costs your products now. 
Send for samples and full 
ulars. 


Products Include: 


Gripco Lock Nuts New Gripco ‘’Clinch Nuts’ 
Gripco Hi-Nuts Gripco Pilot-Projection and 
Countersunk Weld Nuts 


all with or without the famous Gripco positive 
locking feature. Also Standard Semi-Finish Nuts. 


102 Maple Ave. South Whitley, Ind. 
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VACUUM CONTROL 

GRIPCO LOCK NUTS 
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New Books continued 


limited period. formula was 
veloped for sealant compound un- 
affected jet fuel under the 
desired conditions—it retained flexi 
bility and adhesion withstood 
proof testing under flexing 
sure the liquid and vapor-fuel tem- 
peratures required. 

study was made the thermal 
stability the commercially available 
butadiene-acrylonitrile polymers 
combinations them with commer- 
cial phenolic resins. were made 
with added antioxidants and inert 
atmospheres. 


Some preliminary work was 
with coatings based aqueous dis 
persions polytetrafluoroethylene. 


Register British 


Published Directories Ltd, 
and Sons Ltd., 9x6, 1,118 

guide substantial cross 
section British industry 
products and services over 7500 
member firms under more than 
the classified guide there are 
seven other sections, giving addresses 
companies and firms, and informa 
tion about pro 
prictary names, trade marks 

useful reference for buyers not 
fully conversant with British product 
terms, the French, German and 
Spanish glossaries. give transla- 
tions every product term used the 
main buyers’ guide, each being num- 
bered for easy reference between the 
English headings and 
tions. 


This the only authorized 
the Federation British Industries 


WHY ALUMINUM DIE CASTINGS? 


Pressure controller cases, which must carry pressure 
certain areas and dust tight overall can made two 
more component parts—each part integral piece. 


DIE CASTING 


2228 NO.ELSTON AVE. CHICAGO 


The Stacor 
time” Quality Line 


' — 

' 

' 

' 

' . 

' 

' Bi pr 

' 

' 


Blueprints Charts 
Plans Drawings 
Maps Tracings 


Holds 
30-tubes 
you want them ID) 


when 
you want them 


LIFETIME STEEL 
Write, 
RIGHT 
NOW 
for 


Attractive 

instantly a valle le for per erence, changes or addition 
Moves easily and quietly on ball-bearing casters. Stepped 
bottom makes titles clearly visible rolled 
readibly accessible 


descriptive Also comes in 60-tube capacity priced at $35.00 (without 
literature tubes 2\4 to sturdy covered tubes with metal « 
and boSes are av silat e in both 55° | 


STACOR EQUIPMENT CO. 


291 Emmet Street, Newark Bigelow 2-6600 
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1 lor the plastic. 


SHEAR-PROOF 
ALLOY STEE 


Now, you can get the efficiency, convenience and 
proven economy DRIV-LOK Grooved Pins PLUS 
maximum resistance shear, shock and fatigue, 
specifying installing Shear-Proof DRIV-LOK 
Pins. Made alloy steel, heat treated provide 
optimum physical properties and high shear values, 
Shear-Proof DRIV-LOK Pins are designed for 
critical applications where ultimate strength and 
reliability are mandatory. They are replacing alloy 
dowels, bolts, key and set screw assemblies, hollow 
pins (used singly, one inside the other) widely 
varied applications thus saving time, labor and 


material. Write for special Shear-Proof DRIV-LOK 
Pin Catalog. Sample Type Shear-Proof Pins fur- 
nished free request. 


type standard 


Coiled 
Slotted Spring Pins 
Spring Pins | HEAVY DUTY | DRIV-LOK PINS 


COMPARE Diameter 

SHEAR 

VALUES 

(Minimum 3 

double 

shear 

strength 

pounds) 

1/2 29440 58900 
723 PARK AVENUE SYCAMORE, ILLINOIS 
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TEFLON 
SEAL 


PAT. PENDING 


Satisfaction Guaranteed 
Money Back TRIAL OFFER 


Tru-Seol Fittings are guaranteed to seal pipe 
thread connections permanently against all 
oils, practically all known chemicals and gases; 
to seal under high pressures or vacuum; to 
withstand —280° to plus 500° F.; to eliminate 
‘overtightening” damage ond pipe dope. 
$10.00 Trial Offer No. 1: eight 4", ten 
%", eight ten NPT pipe thread 
Tru-Seal Fittings 

$10.00 Trial Offer No. 2: eight 2", ten 
¥,", four 1” NPT pipe thread Tru-Seal Fittings. 


2002-04 HAWTHORNE 
MELROSE PARK, ILL. 


Fluid also Div. Flick-Reedy Corp 


Send order to 


TRU-SEAL DIVISION 


FLICK REEDY CORPORATION 


AUTOMATIC 
CLUTCHES AND 
TRANSMISSIONS 


for Gasoline Engines 
Gas Turbine Engines 
Electric Motors 


you hove clutch problem? 
Since 1936 Salsbury has been 
solving clutch problems 
designing and manufacturing 
automatic clutches and trans- 
missions for wide range 
applications. 


4 


1161 Florence Ave. 
Los Angeles Calif. 


LSB 


on pipe or SEAL 


URY 


CORPORATION 
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Current 
Reprints 


Selected articles this and 
recent issues have been reprinted 
convenient form for filing. long 
supply lasts, readers U.S. and 
Canada can secure one copy any 
these reprints without charge, using 
one the Reader Service Cards 
bound this issue. Note that the 
card must used within days 
publication date. more than one 
copy needed, see price list end 
this 

Three articles from this issue have 
been reprinted and are now ready for 


Ways Start High-inertia Loacis 
Mar. 75. Large table analyzes 


et id } y ‘ ific 
method, aid matching speci 


load condition Circle No. 
Finishes for Die Castings 

Mar. 3°58, 59. Graphical guide 

election mechanical, chemical, plat 


ing and painting methods 


Circle No. I 1] 


Which Way Make Cam 
Mar. 3'58, p 67. A recognized author 
ity shares his experience means 


tabulation covering characteristics 


method Circle No. 


While the supply lasts, 
copies the following reprints from 
earlier issues are also obtainable with 


the Reader Service Card 


Porcelain Coatings Steel 
Feb. 17°58, 75. New enamels and 
better process control now permit one 
coat porcelain ordinary cold-rolled 
steel Circle No. 


Post-formed Phenolics 


Feb. 66. How design for 
this economical process using prelami- 


nated Circle No. 


Which Cantilever Beam Best 
Feb. 83. Analysis discloses 
vantages tapered sections; equations 
for four variable-section types compared 
with straight cantilever. Circle No. 


Chemical Milling 


50. First design data 
applications for this high-grade etching 


parts other shaping methods can’t han 


dle Circle No. 


(Continued page 193) 
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Now —30 Models 


Choose From 
Transparent and metal bowls 


Better Protection for your 
Air Equipment 


Removal corrosive Liquids Highly 
Efficient Efficiency has been 
air flows 143% higher than most filters avail- 
able today. 


Damaging Solids Are 
interchangeable 74, micron filter 
elements. 


Wide Operating Pressure ef- 
ficiency low psi. high 250 psi for 
metal bowl type. 


Wide Operating Temperature 
Metal bowl models extend temperature range 


200° 

Will Withstand Rough bow! 
For complete information, models are ideal for applications likely get rough 
call your nearby Norgren usage. 
Representative listed 
your telephone Eliminates Cost Manual Draining— 
WRITE FACTORY FOR Collected liquid drained automatically long 
NEW No. 900 CATALOG pressure is on the system. 


3428 SOUTH ELATI STREET ENGLEWOOD, COLORADO 
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NEW FINISH 


colorful, practical vinyl plastic 


lamination metal 


continuous 

Can crimped, shaped, bent drilled without damage 
textured finish. 

Won't chip, peel fade. Resists abrasion. 

Easy keep clean with soap and water. 

special machinery required. 
Forming stamping can 
done present equipment. 

Unlimited color and design 


new and more functional finish for 


Amber and Willard Sts., Philadelphia 34, Po. Duran Clad, bringing the texture, 
warmth and color versatility prac- 
| 1se send me samples o aslan vran Clod tical vinyl to countless products. 
Find out how your product can have 
Dept. PE, Amber and Willard Streets, Philadelphia 34, Pa. 
you need effective. highly readable, 
smartly illustrated company literature 
(booklets, pamphlets, manuals) dis- 
play your products, inform the public 
your operations, attract key personnel 
your plant, train employees, and perform 
any the other communicative functions 
that are vital your business 
The McGraw-Hill TECHNICAL WRITING 
SERVICE has staff more than 150 
highly-trained writers, editors, and illus- 
for finer regulation water, oil gas 


tration specialists whose job create 
technical and general literature for in- 
dustry. write, illustrate, design, and 
print Equipment Product Bul- 
letins, Handbooks, Company Histories, 
Annual Reports, and other specialized 
material. Save money and time. Let our 


staff your staff for Technical and 
Business publications. 


First needle valve combine all the characteristics called 
for modern industry. Embodies sturdiest basic construc- 
from solid bar stock—suitable for pressures 
10,000 psi and equally efficient lower range. Note 
stem guide fused body new 

process, eliminating 

faults conventional two-piece 

ONE valves. Stem 416 stainless steel. Stem 
PIECE threads fine pitch for strength and 


micrometer regulation. Body electro- 

” 

zinc plated. Sizes 1", globe and 


Ask for new Needle Valve Catalog 


This service available through agencies. 

Write Phone 

TECHNICAL WRITING SERVICE 
McGraw-Hill Book Co., Inc. 


LOngacre 4-3000 


Marsh instrument & Valve Co. (Canada) Ltd., 8407 103rd Street, Edmonton, Alberta, Canada 
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Current Reprints 


Multi-rate Helical Springs 


SELF-THREADING 
LOCK 


20°58, 76. variety methods 
for using springs series give 
increasing decreasing deflection 
rate Circle No. 


Sandwich Panel Core Materials 


Jan. 20°58, 70. Wide range core 
materials now available with detailed 
comparative data Circle No. 


Organization and the Human Being 


and unity direction may destroy 
Can you risk the 
Circle No. straight tapered 

unthreaded studs, rods, 
Jan. 38. Passing fad, gimmick 
new technique guide design? Here rivets wire steel, 


are the facts (staff-written) help you 
make your own decision. Circle No. 


zinc, aluminum brass. 


Ways Load Test Gears 


Jan. 77. How subject gear 
dynamic conditions testing with 


QUANTITY PRICES 


For single shipments any one 


May removed 
and re-used on same 
studs. 


Deep, clean threads 
assure high torque 
and tensile valves. 


title one address, orders accom- 
panied remittance, quantity orders 
will supplied the following prices 
long the supply lasts 


Thread-forming teeth 
exert powerful vibra- 
tion-proof grip 
studs. 


Hex form fits all 
standard tools and 
shanks. 


Quantity Price per Copy 
100 Write for quotation spans perpendicular 
holesand slots. 

or off-angle 

Shipments will made promptly studs. 


from stock, and prices include ship 
ping charges. This service offered 


only requests from U.S. and Can 
ada. Make checks payable Propuct 


and address orders 
Reader Service Dept., 
NEERING, 330 West 42nd St., New 
York 36, 


Now, single high-speed fastening opera- 
tion, you can form your own threads while 
tightening PALNUT nuts 
low-cost unthreaded studs rods. special 


tools skills needed. High speed assembly 
obtained with standard tools and methods. 


Parts are pulled tight with resilient spring 

locking action that will not loosen service. 

PALNUT Nuts are made Also available with 
forming lock nut and flat washer one piece. 

Available sizes for and 14" dia. sol compound 
studs and rods, various washer diameters. out water and dust. 


for free samples and descriptive literature. 


THE PALNUT COMPANY, Gien Road, Mountainside, 


in Canada: P.L. Robertson Co., Ltd., Milton, Ont. 


LOCK NUTS 


FASTENERS 


Quick, secure fastening low cost 


its He doesn't talk through his nose since 
agit he had his solenotds out. 
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Assemblies 
Bars 
Bearings 
32, 48 
.4th Cover, , 32, 4g 
Casters... 122 
Castings ... 31, 120-121 
Castings, Precision Investment. . 101 
Chains 
Bead 
Conveyor . 11 
Roller ....... ll, 42 
Silent ... ‘ 
Chemical Treatments 
Clad Metais ..... 13 
Clutches 
Controls 
Couplings 
Cylinders 
29, 34, 111 
es 112, 125 
Drafting 
Drives 
Speed............. 3rd Cover 


Engineering Services (see also 
Production Services) 
Extrusions 
Nonmetallic 


Fabricated Plastics (see Plastics, 


Fabricated) 
Fastening Methods....10, 50, 81, 84, 107 
117, 126, 129 


Filters 
Alr 
Flexible Couplings 
Floats 
Furniture, Engrg. Dept. 


Gear Motors (see also Motor 
Reducers) 3rd Cover, 35, 113 
OO, 


Heating Units 
Hydraulic Fluids 
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INDEX PRODUCTS 


ADVERTISED THIS ISSUE 


Joints 
Universal .42, 


Lubricating Equipment sen 


Moldings 
Plastics (see Plastic Parts) 
Powdered Metal (see Powdered 
Metal Parts) 
Rubber (see Rubber Parts) 
Motors, A-C 
Fractional.14-15, 28, 38- ~ 113, 115, 
Sub-Fractional “i8- 39, 104, 
Motors, D-C 
Fractional.14-15, 28, 38-39, 113, 115, 
Sub-Fractional .............38-39, 
Motors, Hydraulic 


Nickel Alloys ...... sees 


Pillow BIOCKS .. ° 
Pilot Lights 
PING 81, 84, 
Parts 108, 
43, 46, 108, 122, 
Piastics Fabricated 
Powdered Metal Parts.............- 
Production Machines & Processes. 
Protective Devices, Motor. 
Pumps 


Reproduction Equipment 
Reproduction Supplies 
Resins 

Resistors 

Retaining Rings 
Rheostats 

Rod Ends 

Rubber 
Rubber Bonded- to- Metal 
Rubber Parts i 


Specialty Fasteners (Pipe Hangers, 


Special Cold Headed Parts, etc.) 10, 


Speed Increasers & Reducers... 
Springs 
Sprockets 
Steel 
Alloy 
Stainless .. 
Strip, Nonmetallic 
Studs 
Switches 


2nd Cover, 


After reading the advertisements classified below 
DETAILED INFORMATION about these products can obtained 
using the READER SERVICE CARD 


2 
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(i... .... 124 
Tracing Paper 91, 109 
Transformers ...... we ave 33 
Transmissions 126 
Tubing 
Flexible Metal as 
Valves 
1, 6, 122, 128 
Hydraulic. 6, 122, 128, 132 
Solencid 6 
Vibration Dampers 
Mechanical ‘ a 
Washers .. ove, 
Welding 
Nuts . 
Wire .. 


EMPLOYMENT 
OPPORTUNITIES 


UNDISPLAYED RATE 
$2.10 per line, minimum 3 lines. Position 
Wanted ads in this style, 1% the above 
rate. To figure advance payment count 
5 average words to a line 


DISPLAYED RATE 


The advertising rate is $31.20 per inch for 
all advertising appearing on other than 
contract basis. Frequency rates quoted 


on request 


CERAMIC ENGINEER 


Graduate ceramic or chemical engineer with experi - 

ence in the production ef pereeiain fiters or refrac- 

tery brick te fill sew pesition ef Piant Superin- 

tendant with well established manufacturer. 
Salary te $16,000. Fee paid. 


FIDELITY PERSONNEL SERVICE 
1218 Chestnut St., Philadelphia 7, Penna. 


ROTARY DRYER ENG!NEER 
SALARY $13,500.00 PER YEAR 
To furnish basic design data to mechanical engi- 
neers who will develop details of drive mechan- 
isms, shell thickness, and other machine elements 
not affecting thermal performance He will be 


primarily concerned with translating customers 
needs into design sketches of production scale 
units. Company client assumes all employment 


expense. 
MONARCH PERSONNEL 
28 E. Jackson Bivd Chicago 4, tMilinois 


Your Inquiries Advertisers 


mean more 
tter service 
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you mention this publication. Advertisers value 
nore advertisers ore advertise 


INDEX ADVERTISERS 


This inder is published aa a 


convenience to the readers 


PRODUCT ENGINEERING assumes no responsibilities for errors or 


Allied Research Products, Inc 
American Cyanamid Co., Plastics 


American Brass Co. 
American Photocopy Equipment Co.25-26 
Armco Steel Corp... 
Associated Spring Corp. 
Automotive & Aircraft Div., 
American Chain & Cable Co 


Barksdale Valves 

Bead Chain Mfg. Co 

Bond Co., Charles TT 
Bruning Co., Inc., Charles.... 


Cc. E. M. Co. 
Central Foundry Div., 

General Motors Corp 
Chicago Rawhide Mfg. Co 
Clearprint Paper Co. 
Cone-Drive Gears Div., 

Michigan Tool Co.. 
Cornish Wire Co 
Curtis Universal Joint Co., Inc 
Cutler-Hammer, Inc. 


Denison Engineering Div., 
American Brake Shoe Co 
Diamond Mfg. Co. 
Driv-Lok Pin Co.... 
Duff-Norton Co. 


Elastic Stop Nut Corp. of America 
Emerson Electric Mfg. Co... 


Fairfield Mfg. Co.. 
Federal Die Casting 


Geauga Industries Co., Inc 
General Electric Co., Apparatus Dept. 124 
General Industries Co 
Great Lakes Steel Div., 
National Steel Corp. 
Gries Reproducer Corp 
Grip Nut Co. 


Hamilton Caster & Mfg. Co., The... 122 


Product Engineering March 1958 


Hart Mfg. Co.... 
Haynes Stellite Co 
Heim Co. 

Howard Industries, 


industrial Retaining Ring Co 
International Nickel Co., 


Koppers Co., 


Lamb Electric Co 
Linear, Inc. 
Link-Belt Co. ... 
Lord Mfg. Co 


Mallory & Co., Inc., P. R. 
Marsh Instrument Co 
Masland Duraleather Co., 
Master Electric Co. 
Meehanite Metal Corp. 
Metals & Controls Corp., 
General Plate Div. 
Metals & Controls Corp., 
Spencer Thermostat Div.... 
Michigan Tool Co., 
Cone-Drive Gears Div 
Miller Fluid Power Div., 
Flick-Reedy Corp. .. 
Mobay Chemical Co 


.3rd Cover 
120-121 


Nicholson & Co., 
Norgren Co., 


Ohmite Mfg. Co. 
Ortman-Miller Machine 


Potter & Brumfield, Inc., Subs., 
American Machine Foundry Co.98.99 


Precision Rubber Products Corp 


Republic Mfg. Co... 
Republic Steel Corp 
Robbins & Myers, Inc 
Ross Operating Valve Co 


Rubatex Div., Great American 
industries, Inc. 


Revery care ia taken to make it accurate but 
omissions 


Salsbury Corp 
Shakeproof Div., Illinois Tool Works. 107 
Shell Oil Co. 
Simmons Fastener Corp 
Smith Corp., A. O., 

Electric Motor Div 14-15 
Stacor Equipment Co 125 


Timken Roller Bearing Co. 4th Cover 
Tinnerman Products, Inc 
Tomkins-Johnson Co. 
Torrington Co., Bearings Div...... 48 
Tru-Seal Div., Flick-Reedy Corp . 126 


United Carr Fastener Corp 

United Electric Controls Co 

U. S. Gasket Co., Subs., 
Garlock Packing Co 

U. S. Rubber Co., 
Mechanical Goods Div 


Veeder-Root, Inc. 
Vulcan Electric Co.. 


Worthington Corp. 


PRODUCT ENGINEERING 
ADVERTISING SALES STAFF 


Atlante 3. . . M. H. Miller, 1501 Rhodes- 
Haverty Bidg.. Jackson 35-6951 

Boston 16... M. A. Williamson, Jr., 350 
Park Square Bidg., Hubbard 12-7160 

Chicago 1! Mid-Western Adv. Sales 
Manager, A. E. Meanor; R. W. Bruley, 
L. Anderson, 520 No. Michigan Ave., Me- 
hawk 4.5800 

Cleveland 13. . . A. F. Tiseher, 1165 
Iiaminating Bldg. 55 Publie Square, 
perior 1.7000 

Dallas 1 E. E. Schirmer, 991 Veugha 
Bidg., 1712 Commerce St.. Riverside 17-5117 

Denver 2 John W. Patten, 174 Bread- 
way, Mile High Center, Alpine 5-298] 

Detroit 26 . . . P. B. Robinson, 856 Penob- 
scot Bldg., Woodward 2-1793 

los Angeles 17 .. . H. L. Keeler, 1125 West 
Sixth St.. Madison 6-9351 

New York 36 . B. K. Adams, J. ¢ 
K Kennedy 500 Ave., 
55959 

Philadelphia 3... D. G 
ladson, Architects" Bldg.. 
Sts.. Rittenhouse 6-0670 

Pittsburgh 22 .. ©. Leveroni, 
Bidg., Atlantic 1-4705 

St.. Continental Bldg.. 

San Francisco 4 Ww. ¢ 
St Douglas 2.4600 


Taney. 
Oxford 


Jones, K. S. Wil 
& 


Sansom 
Oliver 


Bruley, 3615 Olive 
Jefferson 5.4867 


Woolston, 68 Post 


CLASSIFIED ADVERTISING 
F. J. Eberle, Business Meg 

LOYMENT 
t Adve 


OPPORTUNITIES 


pice American Metal Hose Div., 
K 
L 
.2nd Cover 
Pack Manufacturing Co............ 
i" 7 Perkins Machine & Gear Co......... 123 


-WAY VALVE 


Pilot-operated, solenoid-controlled 
for hydraulic systems 3000 psi 


_ 


SHOCKLESS CONTROL assured with Denison’s new line 4-Way 
Valves for any directional control requirement. 


DESIGNERS 
ENGINEERS! 


Designed provide directional control oil flow gpm—pressures 
3000 psi, and all porting and positioning new 
valves offer exceptional design versatility Hydraulic Engineers because: 


Send for 


They meet all JIC requirements. bulky, external chains catch Bulletins 
other comparable valve. VD-7 and 
body with internal retaining cords. 
Shortest solenoid power stroke in- 
creases operative force. Oil-enclosed solenoids are available. 
Special built-in check provides pilot Direct current operation also available. 


pressure without adding another valve 
the system. 


Interchangeable parts simplify service 
and model changes the field. 


Denison and Denison HydrOlLics are registered 
trademarks of Denison Eng. Div., ABSCO 


for full details write 


DENISON ENGINEERING DIVISION 


American Brake Shoe Co. 
1166 Dublin Road «+ Columbus 16, Ohio 


HYDRAULIC PRESSES PUMPS MOTORS CONTROLS 
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Service! Valuable 


reprints editorial 


more data about products advertised 


more information about materials 
and 


copies new catalogs and bulletins 


Send post-paid card, below... we'll the rest! 


NOW, you can use these handy 


prepared postcards obtain any 
these items: FIRST CLASS 
can obtained from PRODUCT NEW 
number the space indicated. (Sin- 
gle copies will sent long our 
BUSINESS REPLY CARD 
Pie PI iad 7 H No Postage Stamp Necessary if Mailed in the United States —_—— 
MORE DATA ABOUT MATERIALS 
will sent the manufa Postage Will Paid Reader Service Department 
turer. Just circle the appropriate key 
numbers. PRODUCT ENGINEERING 
COPIES NEW CATALOGS AND 
BULLETINS will sent 330 WEST 42ND STREET 
turer you circle the key 
Bulletins are described on page 114 : NEW YORK 36, N. Y. ——_ 
obtained circling the page numbe 
interested. more than one adver PERMIT No. 
tisement located single page, NEW YORK, 
—Bottom Left; Right; BUSINESS REPLY CARD 
Bottom Right. Postage Stamp Necessary Mailed the United Stotes 
sizes available, nearest source sup- Postage Will Paid Reader Service Department 
ply, etc. circle key number and 
indicate your the space PRODUCT ENGINEERING 
allotted the bottom the card. 
Use this space, too, information 330 WEST 42ND STREET 
about specific product among sev- 
eral mentioned advertisement NEW YORK 36, 
desired. 
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REPRINTS EDITORIAL FEATURES NEW 


CIRCLE KEY NUMBER RECEIVE COPIES THESE REPRINTS 


El. Ways Load Test Gears E7. Which Cantilever Beam Best DESCRIPTION THESE NEW 


testing with locked-ir Equations for four variable-section 
rque types 
GENERAL ENGINEERING 
E2. Motivation Post-formed Phenolics 
fod How cut cost using pre-lamin- Drafting Sheets 
Here are the fact ated sheet Aid 


:0—Propelling Drawing Pencil 

and the Human Being E9. Porcelain Coatings Steel 

ent One-coat enamels for J ' 

ev creatiyv y le steel 
4 dw e NON-METALLIC MATERIALS, FINISHES 
nparative propert tabu Tabulation fd n data im 29 4 ‘ High-temperature Laminates 
thods 
ES. Helical Springs Which Finish for Die Castings 
painting methods 

E6. Chemical Milling E12. Ways Start High-inertia Loads 


EPRINTS EDITORIAL FEATURES NEW CATALOGS 
MORE INFORMATION ABOUT PRODUCTS ADVERTISED 
98-9 100 101 102 103 104 105 106 107 108 
109 110 WW B112 113 114 5 116 L116 Brits 
119 120.1 1122 TR122 BR122 123 L124 TRI24 BRI24 7125 8125 1126 TRI26 
MORE DATA ABOUT COMPONENTS AND MATERIALS GENERAL ENGINEERING 
COPIES NEW CATALOGS AND BULLETINS 
| Stee ubing 
SPECIAL DATA Wire-cloth 
| FABRICATION PROCESSES AND PRODUCTION 
subscription the new weekly PRODUCT ENGINEERING for one year. 
Aluminum Fabricat! 
ex res 5/3/58 ! 
REPRINTS EDITORIAL FEATURES POWER TRANSMISSION 
| Shaft-mounted Drives 
MORE INFORMATION ABOUT PRODUCTS ADVERTISED 
43 44 45 46 4b 5 81 84 86 88 91 93 94 
100 101 102 103 104 105 106 107 108 Transmission Equipment 
109 110 114 115 116 117 L118 
M f f DATA ABOUT c M PONENTS AND MATERIALS | FASTENING AND JOINING 
14 1s 16 7 18 19 20 2 22 23 24 25 26 63—Corrosion-resistant Fastener 
40 41 42 43 | Drive-pin Blind Rivets 
COPIES NEW CATALOGS AND BULLETINS Die-cast Threaded Fastener 
SPECIAL DATA 
ONE YEAR SUBSCRIPTION 
Enter subscription the new weekly PRODUCT ENGINEERING for one year. AND DEVELOPMENT EDITIONS 
PLUS ANNUAL DESIGN DIGEST ISSUE 


tior each basic method 


POWER TRANSMISSION 
Belt for Variable Speed Units 
Rod-end Bearing With Stud 
11—Fin-cooled Speed Reducers 
15—Prelubricated Bearings 


Motorized Reduction Gearhead 


MECHANICAL PARTS 
Rectangular Rubber Seals 
Adjustable Cam Assembly 
Magnetic Drain Pl 


\ir-line Lubricator 


O-rings for High Temperatures 
Engine Mounting Bushing 

P atic Indexing Tab 

Rubber Rings 


AND BULLETINS... 


CIRCLE KEY NUMBER FOR YOUR COPY 


MOTORS, ENGINES AND CONTROLS 


i4 
Size 15 Servomotor 
PI in Servo System 
AC Motor Sizes 
Indicating, Recording, Controlling 
Thermometers 
t 


> Brake Applications | 


oN ELECTRICAL, ELECTRONIC COMPONENTS 
Rotary Solenoids, Switches, Selectors, 
4 Stepping Motors 
: i—Synehr 


HYDRAULIC, PNEUMATIC EQUIPMENT 


Pre ure Comparator 

$ Automation Cylinders 
+—Pneumatic Transducer 
d \utomatic Valve 


} YEAR, U.S.A. AND POSSESSIONS—$5.00 
1 YEAR CANADA—$7.00 


YEAR, OTHER COUNTRIES—$25.00 


PARTS, MATERIALS AND 


TEMS APPEAR PAGES 89-112. CIRCLE KEY NUMBER FOR ADDITIONAL INFORMATION. 


FASTENING AND JOINING ELECTRICAL, ELECTRONIC COMPONENTS 
-Positive-locking Set Screw 7—Silicon Power Rectifier 
Gq led Socket 
Metal Film Potentior 


MOTORS, ENGINES AND CONTROLS 
—Power Package 


High-torque Motor 


12—-Flush-mounted Transducers 
Motor HYDRAULIC, PNEUMATIC EQUIPMENT 
Temperature Control Mechanical Force Adjusts Or 
Liquid Leak Detector Reverses Hydraulic Mot 
0° Movement Meter Flow-contro!l Valve 
Variable-area Flowmeter i—High-pressure Relief Val 
De to AC Converter Dout ler 
t Panel ¢ Hydra I tor 
anium Rectifier S ly a 3 r Valve 
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FIRST CLASS 


NEW YORK, 


Requests for information 


made through 


stage Mailed the United States 


Reader Service 
Postage Will Paid Reader Service Department will forwarded the 


PRODUCT ENGINEERING manufacturers quickly 


possible. 
330 WEST 42ND STREET 


FIRST CLASS 
PERMIT No. 64 
NEW YORK, 


you are not 


BUSINESS REPLY CARD 
No Postage Stomp Necessary if Mailed in the United States already a subscriber to 
PRODUCT ENGINEERING 
Postage Will Paid Reader Service Department check the box the 
PRODUCT ENGINEERING bottom the card. 
330 WEST 42ND STREET 
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EVEN MONEY 

GOING WORK! 


make lot Gearmotors here Master. The point is, 


we've been selling more than all other makes combined. There 
are more Master Gearmotors use than all others. Users buy 
more. And you find any foolish motor buyers—or not 


for long. 


it’s obvious that Master Gearmotors simply must meet 
most requirements best. you’re not Master Gearmotor 


user, now’s the time out what missing! 


IT’S DRIVE REQUIREMENT MEETS ITS MASTER 


With five cypes parallel and right angle 


Gearmotors, Master has the fle xibi lity and choice 


ot ae 5 need. 
Master Gearmotors are available With electric motor and gears combined into 
with all types right integral power you reduce 
and increase efficiency through elimination 
belts, couplings, chains, sprockets, 
external bearings or separate reducers 
They are available sizes from 125 H.P. 
You can integrate with the gearmotor: 
elect ic br: ke 3 type ot variable speed unit 
and fluid drive any combination, 


THE MASTER ELECTRIC Ohio 


Hobs speeds 300 SFM 
bearings shrug off heavy loads 


take the heavy loads and min- 
friction when hobbing 
steel gears high speeds—up 
300 SFM—Barber-Colman uses 
tapered roller bearings 
vital points its No. 14-15 Hydraulic 
Hobbing Machine. The high speed 
hob slide has hob spindle mounted 
Timken bearings. They’re also 
used the hob drive and for the top 
bearing the index worm shaft. 
Result— gear production faster, 
more accurate. Tool life increased. 
SHRUG OFF HEAVY LOADS. Timken 
bearing rollers and races are case- 
carburized have hard, wear- 
resistant surface over tough, shock- 
resistant core. They take heavy loads 
with trouble all. 


KEEP SPINDLE RIGID. Timken bear- 
ings hold the spindle positive 
alignment. Their tapered design lets 
any combination. And they have 
extra load-carrying capacity because 
full line contact between rollers 
and races. 


PRACTICALLY ELIMINATE FRICTION. 


Geometrically designed roll true, 
Timken bearings are precision- 
made live their design. They 
PICAL Timken bearing arrange- run longer, smoother, cooler. 

ment the hob spindle drive assem- And for extra quality control, 
bly Barber-Colman Hobbing 
Machine, take heavy loads, reduce 
friction, cut maintenance. 


even make our own electric furnace 
fine alloy steel. other American 
bearing maker does. get your 
bearing value, always get 
bearings carrying the trade-mark 
“TIMKEN”. The Timken Roller 
Bearing Company, Canton Ohio. 

Canadian plant: St. Thomas, Ont. 
Cable address: 


bis symbol on a product means 
SQwirrEs its bearings are the best. 
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